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Introduction 


Python is a general purpose high level programming language. 


Python was developed by Guido Van Rossam in 1989 while working at National 
Research Institute at Netherlands. 


But officially Python was made available to public in 1991. The official Date of Birth for 
Python is: Feb 20th 1991, 


‘+ Python is recommended as first programming language for beginners. 


gl: To print Helloworld 


sv main(Stringl} args) 


{ 
SOP("Hello world”); 


Wincludecstdlo.ty 
void main() 
{ 

print("Hello world”); 


Python: 

print("Hello World") 

22; To print the sum of 2 numbers 
Java: 
[1) public class Add 
a4 


3) public static void main(String[] args) 
yf 


3) https://www.youtube.com/durgasoftware 


b=20; 
System.out.printin("The Sum:"+(a+b)); 


include <stdio.h> 


void main() 
{ 


lint a,b; 


b=20; 
printf("The Sum:%4d" (a+b); 


1) a=10 
2) be20 
3) print("The Sum:*,{a+b)) 


‘The name Python was selected from the TV Show 
“The Complete Monty Python's Circus", which was broadcasted in BBC from 1969 to 1974, 


Guido developed Python language by taking almost all programming features from 
different languages 


1. Functional Programming Features from C 
2. Object Oriented Programming Features from C++ 

43, Scripting Language Features from Perl and Shell Script 
4, Modular Programming Features from Modula-3 


Most of syntax in Python Derived from C and ABC languages. 


Where we can use Python: 


We can use everywhere. The most common important application areas are 


1) For developing Desktop Applications 
2) For developing web Applications 
3) For developing database Applications 
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For Network Programming 
5) Fordevlopiog gen 

6) For Data Analysis Applications 

7) For Machine Learning 

8) For developing Artificial Intelligence Applications 

9) For lot 

Note: 

‘+ Internally Google and Youtube use Python coding. 

‘+ NASA and Nework Stock Exchange Applications developed by Python. 

‘+ Top Software companies like Google, Microsoft, IBM, Yahoo using Python. 


Features of Python: 


1) Simple and easy to learn: 

‘= Python is a simple programming language. When we read Python program,we can feel 
like reading english statements. 
‘The syntaxes are very simple and only 30+ kerywords are available. 
When compared with other languages, we can write programs with very less number 
of lines. Hence more readability and simplicity. 
We can reduce development and cost of the project. 


2) Ereeware and Open Source: 

‘© We can use Python software without any licence and itis freeware, 

‘Its source code is open,so that we can we can customize based on our requirement, 
'* Eg; Jython is customized version of Python to work with Java Applications. 


3) High Level Programming language: 

‘© Python is high level programming language and hence it is programmer friendly 
language. 

‘+ Being a programmer we are not required to concentrate low level activities like 
memory management and security etc. 


4) Platform Independent: 

'* Once we write a Python program,it can run on any platform without rewriting once 
again, 

‘+ Internally PVM is responsible to convert into machine understandable form. 


5) Portability: 
Python programs are portable. ie we can migrate from one platform to another 
platform very easily. Python programs will provide same results on any paltform. 
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6) Dynamically Typed: 

© In Python we are not required to declare type for variables. Whenever we are 
assigning the value, based on value, type will be allocated automatically.Hence Python 
is considered as dynamically typed language. 

'* But Java, C etc are Statically Typed Languages b’z we have to provide type at the 
beginning only. 

‘+ This dynamic typing nature will provide more flexibility to the programmer. 


7) 4 
Python language supports both Procedure oriented (like C, pascal etc) and object 
oriented (like C++, Java) features. Hence we can get benefits of both like security and 
reusability ete 


8) Interpreted: 
We are not required to compile Python programs explicitly. Internally Python 
interpreter will take care that compilation. 
if compilation fas interpreter raised syntax errors. Once compilation success then 
PVM (Python Virtual Machine) is responsible to execute. 


9) Extensible: 

‘+ We can use other language programs in Python. 

‘+ The main advantages of this approach 
= We can use already existing legacy non-Python code 
‘+ We can improve performance of the application 


10) Embedded: 
We can use Python programs in any other language programs. 
Le we can embedd Python programs anywhere. 


11) Extensive Library: 
‘+ Python has arch inbuilt library. 
+ Being a programmer we can use this library directly and we are not responsible to 
implement the functionality. Etc. 


Limitations of Python: 


1) Performance wise not up to the mark because itis interpreted language. 
2) Not using for mobile Applications. 
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Flavors of Python: 


1) Python: 
It is the standard flavor of Python. It can be used to work with C lanugage Applications. 


2) Jython OR JPython: 


Its for Java Applications. It ean run on JVM 


3) ronPython: 


It is for Ci.Net platform 


4) PyPy: 
‘The main advantage of PyPy is performance will be improved because JIT compiler is 
available inside PVM. 


5) RubyPython 


For Ruby Platforms 


6) AnacondaPython 


Itis specially designed for handling large volume of data processing, 


Python Versions: 


> Python 1.0V introduced in Jan 1994 
> Python 2.0V introduced in October 2000 
> Python 3.0V introduced in December 2008 


‘Note: Python 3 won't provide backward compatibility to Python2 i.e there is no 
{guarantee that Python2 programs will run in Python3. 


Current versions 


Python 3.6.1 Python 2.7.13 
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IDENTIFIERS 


‘= AName in Python Program is called Identifier. 
‘+ Itcan be Class Name OR Function Name OR Module Name OR Variable Name. 


= aso 


1, The only allowed characters in Python are 
‘+ alphabet symbols(either lower case or upper case) 
= digits(0 to.9) 

* underscore symbol(_) 


By mistake if we are using any other symbol like $ then we will get syntax error. 


© eash= 10d 
* ca$h=20 x 


2. Identifier should not starts with digit 


* 123total X 
+ totali23v 


3. Identifiers are case sensitive. Of course Python language is case sensitive language. 
TOTAL=999 


print{total) #10 
print(TOTAL) #999 
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Alphabet Symbols (Either Upper case OR Lower case) 
2) If dentifieris start with Underscore (_) then it indicates itis private. 
3) Identifier should not start with Digits. 

4) Identifiers are case sensitive, 


5) We cannot use reserved words as identifiers 
Ei def = 10 x 


66) There is no length limit for Python identifiers. But not recommended to use too 
lengthy identifiers. 


7) Dollor ($) Symbol is not allowed in Python. 


Q) Which of the following are valid Python identifiers? 


1) 123total 
2) torali23/ 
3) java2share J 
4) caSh x 


‘Note; 


1) Ifidentifier starts with _ symbol then it indicates that itis private 

2) Mfidentifier starts with (Two Under Score Symbols) indicating that strongly private 
identifier. 

3) | the identifier starts and ends with two underscore symbols then the identifier is 
language defined special name, which is also known as magic methods. 


4) Ee _add_ 
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RESERVED WORDS 


In Python some words are reserved to represent some meaning or functionality. 
Such types of words are called reserved words. 


‘There are 33 reserved words available in Python. 


‘True, False, None 

and, or not.is 

if, elif, else 

while, for, break, continue, return, in, yield 

try, except, finally, raise, assert 

Import, from, as, class, def, pass, global, nonlocal, lambda, del, with 


Note: 
1. All Reserved words in Python contain only alphabet symbols. 


2. Except the following 3 reserved words, all contain only lower case alphabet symbols. 


>>> import keyword 
>>> keyword.kulist 
['False' ‘None’, True’, ‘and’, ‘as, ‘assert, "break’, ‘lass, ‘continue’, ‘df, ‘de! elif, else’ 
nally, for, ‘from, ‘global, if, “import, ‘in, "is, lambda’, ‘nonlocal, ‘nt’, or’, 
"return, try’, whl’, with’, ‘yiele'] 
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DATA TYPES 


‘+ Data Type represents the type of data present inside a variable. 
‘+ InPython we are not required to specify the type explicitly. Based on value provided, 
the type will be assigned automatically. Hence Python is dynamically Typed Language. 


Python contains the following inbuilt data types 


1) Int 
2) Float 

3) Complex 
4) Boo! 

5) str 

6) Bytes 

7) Bytearray 
8) Range 
9) List 

10) Tuple 
11) et 

12) Frozenset 
13) Diet 

14) None 


‘Note: Python contains several inbuilt functions 


1) tvpel) 


to check the type of variable 


2)id) 


to get address of object 
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to print the value 


In Python everything is an Object. 


1) int Data Type: 


‘We can use int data type to represent whole numbers (integral values) 
Egia=10 
‘type(a) int 
Note: 
‘+ InPython2 we have long data type to represent very large integral values. 
‘+ But in Python3 there is no long type explicitly and we can represent long values also by 
using int type only. 


We can represent int values in the following ways 
1) Decimal form 
2) Binary form 


3) Octal form 
4) Hexa decimal form 


!) Decimal Form (Base-10): 
+ ftisthe default number system in Python 


= The allowed digits are: 0to.9 
+ Ega=i0 


I!) Binary Form (Base-2): 


The allowed digits are :0 & 1 
Literal value should be prefixed with 0b or OB 
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Il) Octal Form (Base-8): 


= The allowed digits are :0t07 
‘+ Literal value should be prefixed with 00 or 00. 


Eg:a=00123 
‘a= 00786 


v) 


‘+ The allowed digits are: 0 to 9, a-f (both lower and upper cases are allowed) 
‘= Literal value should be prefixed with Ox or OX 


= Egia=OxFAace 
‘a= OXBeet 
a= OXBeer 


‘Note: Being a programmer we can specify literal values in decimal, binary, octal and hexa 
decimal forms. But PVM will always provide values only in decimal form. 


a=10 
be0010 
c=0X10 
=0810 
print(a)10 
print(b)8 
print(e)16 
print(d)2 


Base Conversions 


Python provide the following in-built functions for base conversions 


1)bin(): 


‘We can use bin() to convert from any base to binary 


1) >>> bin (25) 
2) ‘oba311° 

3) >>> bin(0011) 
44) ‘ob1001" 

5) >>> bin(ox10) 
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6) ‘0b10000" 


2)oct(): 


We can use oct() to convert from any base to octal 


1) >>> oct(10) 
2) ‘0012" 
3) >>> oct(081111) 
(4) '0017" 
5) >>> oct(0x123) 
6) "Ooaas" 


3)hex(): 


We can use hex() to convert from any base to hexa decimal 


>>> hex(100) 
oer 

>>> hex(08111111) 
‘oat 

>>> hex(0012345) 
‘oxides! 


2) Float Data Type: 


‘We can use float data type to represent floating point values (decimal values) 
Egif=1.234 
type(f) float 


‘We can also represent floating point values by using exponential form 
(Scientific Notation) 
Egif=1.2e3 > instead of 'e' we can use 

print(f) 1200.0 


‘+ The main advantage of exponential form is we can represent big values in less 
memory. 


***Note: 
‘We can represent int values in decimal, binary, octal and hexa decimal forms. But we 
‘can represent float values only by using decimal form. 
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1) >>> f=0B12.01 
2). File “<stdin>", line 2 
3) f-0B11.01 

'4) us 
5) 

6) 

7) >>> f200123.456 
'8)Syntax€rror: invalid syntax 
'9) 

10) >>> f20X123.456 

11) Syntaxérror: invalid syntax 


3) Complex Data Type: 
+ Acomplex number is ofthe form 


a+ kj 


Real Part Imaginary Part 


‘+ ‘a! and ‘b’ contain intergers OR Floating Point Values. 


Ea 3 +5) 
10+5.5), 
05 +0.4) 


‘= Inthe real part if we use int value then we can specify that either by decimal, octal, 
binary or hexa decimal form. 
But imaginary part should be specified only by using decimal form. 


1) 99> a20B11¢5} 
2) >a 

3) (3¢5)) 

1s) >>>a=3+0813) 

5) SyntaxError: invalid syntax 


Even we can perform operations on complex type values. 


1) >>> a=10+1.5} 
2) >>> b=20+2.5) 
3) >>> cxarb 
(4) >>> print{e) 
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5) (30+4)) 
6) >>> typele) 
7) <class ‘complex’> 


‘Note: Complex data type has some inbuilt attributes to retrieve the real part and 
imaginary part 


= 10.5436) 


creal > 10.5 
cimag > 3.6 


‘We can use complex type generally in scientific Applications and electrical engineering 
Applications. 


4) bool Data Type: 


We can use this data type to represent boolean values. 
The only allowed values for this data type are: 
True and False 


Internally Python represents True as 1 and False as 0 


b= True 
type(b) >boo! 


Eg: 

a=10 

b=20 

czach 
print(c) > True 


TruetTrue >2 
True-False > 1 


5) str Data Type: 


* str represents String data type. 
. a sequence of characters enclosed within single quotes or double 
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si="durga"” 
By using single quotes or double quotes we cannot represent multiline string 
literals. 


st="durga 
soft” 


For this requirement we should go for triple single quotes(™) or triple double 
quotes(""") 


si="durga 
soft” 


si="""durga 
soft" 


We can also use triple quotes to use single quote or double quote in our String. 
" This is " character” 
"This i" Character" 


We can embed one string in another string 
“This “Python class very helpful” for java students” 


Slicing of Strings: 


4) slice means a piece 
2) [operator is called slice operator, which can be used to retrieve parts of String. 
3) In Python Strings follows zero based index. 

4) The index can be either #ve or -ve. 

'5)_¢ve index means forward direction from Left to Right 

6) -ve index means backward direction from Right to Left 


2) >>> s="durga”™ 
2) >>> s{0) 

3) a 

4) >>>s{t] 

5) w 

6) >>> sf-1] 

7) ‘at 

'8) >>> s{40] 
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IndexError: string index out of range 


|) >>> s{t:40] 
2) ‘urea’ 

3) >>>s[2:] 
(4) ‘urea’ 

5) >>> s{-4] 
6) ‘dure’ 

7) >>> sl] 
(8) ‘durga’ 

(9) >>> 

10) 

Li)oo> st3 
12) ‘durgadurgadurga’ 
13) 

14) >>> len(s) 
15)5 


Note: 
1) In Python the following data types are considered as Fundamental Data types 


int 
float 
complex 
boot 

str 


2) In Python, we can represent char values also by using str type and explicitly char type 
is not available. 


1) >> ex's! 
2) >>> type(e) 
3) <class 'st'> 


lang Data Type is available in Python? but not in Python3. In Python3 long values also 
‘we can represent by using int type only. 


In Python we can present char Value also by using str Type and explicitly char Type is 
not available. 


18| https://www.youtube.com/durgasoftware 


@ python 


TYPE CASTING 


@ We can convert one type value to another type. This conversion is called Typecasting 
‘or Type coersion. 
© The following are various inbuilt functions for type casting. 


2) int() 

2) float() 
3) complex() 
4) bool() 

5) str() 


© int: 


We can use this function to convert values from other types to int 


1) >>> nt(423.987) 

2) 123 

3) >>> int(a0+5)) 

4) Typeerror: can't convert complex to int 

5) >>> int(True) 

6) 1 

7) >>> int(False) 

8) 0 

9) >>> int("10") 

10)10 

11) >>> int("40.5") 

|12) ValueError: invalid literat for int() with base 10:'10.5" 
13) >>> int("ten") 

18) ValueEreor: invalid literal forint) with base 10: ‘ten’ 
15) >>> int("'0B1212") 

16) ValueError: invalid literal forint) with base 10: 081111" 


Note: 
1) We can convert from any type to int except complex type. 


2), if we want to convert str type to int type, compulsary str should contain only integral 
value and should be specified in base-10. 
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‘We can use float() function to convert other type values to float type. 


1) >>> float{10) 
2) 10.0 

3) >>> float(10+5)) 

44) TypeError: can't convert complex to float 

5) >>> float{True) 

6) 10 

7), >>> float{False) 

8) 0.0 

9) >>> float{"10") 

10) 10.0 

12)>9° float{"20.5") 

22)10.5 

13) >>> float("ten") 

114) Value€rror: could not convert string to float: ‘ten’ 

15) >>> float("081111") 

16) Value€rror: could not convert string to float: '081211' 


Note; 

1) We can convert any type value to float type except complex type. 

2) Whenever we are trying to convert str type to float type compulsary str should be 
‘either integral or floating point literal and should be specified only in base-10. 


® complex(): 


‘We can use complex() function to convert ather types to complex type. 


Form-1; complex(x) 
‘We can use this function to convert x into complex number with real part x and imaginary 
part 0. 


fe 


1) complex(10)==>10+0} 

2) complex(10.5) 

3) complex(True)==>1+0} 

44) complex{False) 

5) complex(*10")==>10+0} 

6) complex("10.5"}==>10.5+0) 

7) complex("ten") 

'8) __Value€rror: complex() arg is a malformed string 


20| https://www.youtube.com/durgasoftware 


BA python 


Form-2: complex(x.y) 


We can use this method to convert x and y into complex number such that x will be real 
part and y will be imaginary part. 


x: complex(10,-2) > 10-2) 
complex(True, False) > 1+0} 


G I): 


‘We can use this function to convert other type values to bool type. 


1) bool(0) > False 

2) bool(t) > True 

3) bool(10) > True 

4) bool{10.5) > True 
5) bool(0.178) > True 
66) bool(0.0) > False 
7), bool(10-2}) > True 
8) bool(0+1.5)) > True 
9) bool{0+0)) > False 
10) bool("True”) > True 
11) bool{"False”) > True 
12) bool("") > False 


then the result is False otherwise the result True 


21. If xis empty string then the result is False otherwise 
the result fe True 


[eer 
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® ste: 


We can use this method to convert other type values to str type. 


1) >>> str(10) 
2) ‘10° 

3) >>> str(10.5) 
4) ‘105° 

5) >>> st(10+5)) 
6) '(10+5i)" 

7) >>> str(True) 
8) "True! 


@ All Fundamental Data types are immutable. i.e once we creates an object,we cannot 


perform any changes in that object. If we are trying to change then with those changes 
‘a new object will be created. This non-chageable behaviour is called immutability. 


In Python if a new object is required, then PVM won't create object immediately. First 
it will check is any object available with the required content or not. If available then 
‘existing object will be reused. If it is not available then only a new object will be 
‘created. The advantage of this approach is memory utilization and performance will be 
improved. 


But the problem in this approach is, several references pointing to the same object, by 
Using one reference if we are allowed to change the content in the existing object then 
the remaining references will be effected. To prevent this immutability concept is 
required. According to this once creates an object we are not allowed to change 
content. If we are trying to change with those changes a new object will be created. 


A) >>> 010 
2) >>> b=10 
3) >>>aisb 
4) True 

5) >>> id(a) 
6) 1572353952 
7) >>> id(b) 
'a) 1572353952 
9) >>> 
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> ato Sep a0+5] peoactue | [>>> actdurea" 
>>> be10 >>> bel065) sobetue | | >>>-be'dures’ 
>>> ala) >o>aisb mraisb aovaisb 
1572353952 False True True 

>>> ib) >>> ida) >>> ida) >>> ida) 
1572353952 15980256 as7zi72s24 | | 16378808 
sovalsb >>> id) >>> ido) >>> ido) 


True 15979944 1572172624 16378848 


6) bytes Data Type: 


bytes data type represens a group of byte numbers just like an array. 


1) x= [10,20,30,40) 

2) be bytes(x) 

3) type) > bytes 

4) print(bfo}) > 10 
print(bf-1}) > 40 
>>> for in b: print) 


The only allowed values for byte data type are 0 to 256. By mistake if we are trying to 
provide any other values then we will get value error. 


Conclusion 2; 
‘Once we creates bytes data type value, we cannot change its values,otherwise we will get 
Typetrror. 
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>>> x=[10,20,30,40) 

>>> babytes(x) 

>>> b{0}=100 

‘Typetrror: ‘bytes’ object does not support item assignment 


bytearray is exactly same as bytes data type except that its elements can be 
modified. 


x=(10,20,30,40] 
= bytearray(x) 

for! inb: print() 

10 

20 

30 

40 

b{0}=100 

for fin b: print) 


>>> x =[10,256] 
>>> b= bytearray(x) 
ValueError: byte must be in range(0, 256) 


If we want to represent a group of values as a single entity where insertion order 
required to preserve and duplicates are allowed then we should go for lst data 
type. 


1) Insertion Order is preserved 
2), Heterogeneous Objects are allowed 

3) Duplicates are allowed 

4) Growable in nature 

5) Values should be enclosed within square brackets. 
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list=(10,10.5,'durga' True 10) 
print(list)# [10,20.5, 'durga’,True,20] 


2) list=[10,20,30,40] 
2) >>> list{0] 

3) 30 

44) >>> list-4] 

5) 40 

6) >>> ist {1:3] 

7) (20,30) 

8) >>> list(0}=100 

9) >>> for intistprinti) 
10). 

1)100 

12)20 

13)30 

14) 40 


list is growable in nature. i.e based on our requirement we can increase or decrease the 
size 


|1) >>> list=[10,20,30) 

2) >> listappend("durga") 

3) >>> list 

14) (10, 20, 30, ‘durga’) 

5) >>> list.remove(20) 

6) >>> list 

7) (10, 30, 'durga’) 

(8) >>> list2=tist2 

(9) >>> list2 

10} 10, 30, 'durga’, 10, 30, 'durga’) 


Note: An ordered, mutable, heterogenous collection of eleemnts is nothing but list, 
where duplicates aso allowed. 
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Tuple Data Type: 


tuple data type is exactly same as list data type except that itis immutable.i.e we 
cannot chage values. 
Tuple elements can be represented within parenthesis. 


t=(10,20,30,40) 
type(t) 

<class tuple’> 

t10}=100 

Type€rror: ‘tuple’ object does not support item assignment 
>>> tappend{"durga") 

AttributeError: ‘tuple’ object has no attribute ‘append’ 

>>> tremove(10) 

AttributeError: ‘tuple’ object has no attribute ‘remove’ 


‘Note: tuple is the read only version of list 


10) Range Data Type: 
© range Data Type represents a sequence of numbers. 


‘The elements present in range Data type are not modifiable. i.e range Data type is 
immutable. 


Form-1; range(10) 


ienerate numbers from 0 to 9 


Eg 
= range(10) 
foriinr: print(i) > 0to9 


Form-2: range(10, 20) 
generate numbers from 10 to 19 


ca 
= range(10,20) 
foriin: print(i) 910 to 19 
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-3: range(10, 20, 2) 
2means increment value 


Ee 
r= range(10,20,2) 
forlinr: print{i) > 10,12,14,16,18 


‘We can access elements present in the range Data Type by using index. 


Eg 

+= range(20,20) 

so} > 10 

[15] > IndexError: range object index out of range 


We cannot modify the values of range data type 


Eg: 
{0} = 100 
‘Typetrror: range’ object does not support item assignment 


We can create a list of values with range data type 
ce 
A) >>> t= fist(ra 


2) >>>1 
3) (0,1,2,3,4,5,6,7,8,9] 


11) set Data Type: 


@ If we want to represent a group of values without duplicates where order is not 
important then we should go for set Data Type. 


1) Insertion order is not preserved 

2) Duplicates are not allowed 

3) Heterogeneous objects are allowed 
4) Index concept is not applicable 

5) Itis mutable collection 

6) Growable in nature 
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1) s=(100,0,10,200,10, 
2) $8 (0, 100, 'durga’ 
|3)_sf0] > Typeerror: ‘set’ object does not support indexing 


@ set is growable in nature, based on our requirement we can increase or decrease the 
size. 


1) >>> s.ad{60) 

2) >>> 

3) {0, 100, 'durga’, 200, 10, 60) 
44) >>> s.remove(100) 

5) >>> 

6) (0, durga’, 200, 10, 60) 


12) frozenset Data Type: 


@ itis exactly same as set except that it is immutable. 
@® Hence we cannot use add or remove functions. 


1) >>> s=(10,20,30,40) 

2) >>> fs=frozenset(s) 

3) >>> typelts) 

(4) <class frozenset'> 

5) >>> fs 

6) frozenset({40, 10, 20, 30)) 

7) >>> for lin fszprint(i) 

8) 

9) 40 

10)10 

11)20 

12)30 

13) 

114) >>> fs.add(70) 

15) Attribute€rror: frozenset’ object has no attribute ‘add’ 
16) >>> fs.remove(10) 

17) AttributeError: frozenset’ object has no attribute ‘remove! 
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13) dict Data Type: 


@ If we want to represent a group of values as key-value pais then we should go or 
dict data type. 


@ Egid = (101/durga’,102:'ravi’,103:'shiva’) 


® Duplicate keys are not allowed but values can be duplicated. If we are trying to 
Insert an entry with duplicate key then old value will be replaced with new value. 


>>> d={101:'durga',102:'ravi103:'shiva’) 
>>> df101]='sunny’ 

aod 

{201: ‘sunny’, 102: ‘ravi’, 103: ‘shiva’) 


We can create empty dictionary as follows 
a=() 
We can add key-value pairs as follows 
{'a}"apple’ 

10) d('b'}"bananat 

11) print(d) 


Note: dict is mutable and the order won't be preserved. 
‘Note: 


41) In general we can use bytes and bytearray data types to represent binary information 
like images, video files ete 

2) In Python2 long data type is available. But in Python3 it is not available and we can 
represent long values also by using int type only. 

3) In Python there is no char data type. Hence we can represent char values also by using 
str type. 
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Description Is Immutable? | Example 
We can use to Immutable >>> a=10 

represent the >>> type(a) 
whole/integral <class int'> 


We can use to Tmmutable >>> bal0S 
represent the >>> type(b) 
decimal/floating. <class float’> 
point numbers 
We can use to Immutable >o> e=l005] 
represent the >>> typele) 
complex numbers <class ‘complex’> 
>>> ereal 
10.0 


>>> flag=True 
represent the logical >>> flag=False 
values (Only allowed >>> typelfiag) 
values are True and <class 'boo!'> 


To represent Immutable 35> surg" 
sequence of >>> type(s) 
Characters <class str’> 
>>> se*durga” 
>>> s="'Durga Software 
Solutions... Ameerpet™ 
>>> type(s) 
<class 'ste’> 
To represent a Tmamutable 39> list=[1,2,3,4] 
sequence of byte >>> babytes(list) 
values from 0-255 >>> type(b) 


‘bytearray | Torepresent a 35> list=[10,20,30] 
ytearray(list) 
values from 0-255 >>> type(ba) 


To represent a range 
of values 
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To represent an >>> i[10,11,12,13,14,35] 
ordered collection of >>> typell 
<class Tist’> 
>>> {h2.345) 
>>> typelt) 
<class ‘tuple’> 
3>> 11234856) 
>>> typels) 
<class set'> 
To represent an Immutable 35> s={41,2,3, Durga’ 100, Ramu) 
unordered collection >>> fssfrozensetts) 
of unique objects >>> typetts) 
<class frozenset'> 
To represent a group >> 
of key value pairs 101:'durga’, 102:'ramu', 
103’) 
>>> typeld) 
<class ‘ict’> 


14) None Data Type: 


None means nothing or No value associated. 
If the value is not available, then to handle such type of cases None introduced. 
It is something like null value in Java. 


det mi(): 
as10 


print(ma()) 
None 
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Escape Character: 


In String literals we can use esacpe characters to associate a special meaning. 


1) >>> s="durga\nsoftware" 
2) >>> print(s) 

3) dura 

4) software 

5) >>> s="durga\tsoftware” 
6) >>> prints) 

7) durga software 

{8) >>> s="This is" symbol” 
9) File “<stdin>*, line 1 
10) s="This is" symbol" 

n) “ 

12) SyntaxError: invalid syntax 
13) >>> s="This is \* symbol” 
14) >>> print(s) 

15) This is" symbol 


‘The following are various important escape characters in Python 


1) \n > New ine 

2) \t_ > Horizontal Tab 
3) \F > Carriage Return 
4) \b > Back Space 

5) > Form Feed 

6) > Vertical Tab 

7) \._ > single Quote 

8) \" > Double quote 

9) \\_ > Back Stash symbot 


Constants: 


Constants concept is not applicable in Python. 
But it is convention to use only uppercase characters if we don't want to change value, 


MAX_VALUE = 10 


Its just convention but we can change the value. 
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‘+ Operator is a symbol that performs certain operations. 
‘+ Python provides the following set of operators 


1) Arithmetic Operators 
2) Relational Operators OR Comparison Operators 
3) Logical operators 

4) Bitwise oeprators 

5) Assignment operators 

6) ‘Special operators 


1) Ari i ri : 
1) + > Addition 
Subtraction 


‘Multiplication 


‘Modulo Operator 


Floor Division Operator 


> 
x 
> Division Operator 
> 
> 
a 


Exponent Operator OR Power Operator 


a) 

2) 

3) print('atb=",a+b) 

14), print(‘a-b=",a-b) 

5) print('a*b=",a*b) 

6) print{'a/b=",a/b) 

7), print('a//b=",a//b) 
lg) 

‘9) 


Python test.py OR py test.py 
atb=12 
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10) a**b= 120.25 


Ea 
10/2>5.0 
10//2>5 
10,0/2 > 5.0 
10.0//2> 5.0 


Note: 
 / operator always performs floating point arithmetic. Hence it will always returns float 
value. 


® But Floor division (//) can perform both floating point and integral arithmetic. If 
arguments are int type then result is int type. if atleast one argument is float type then 
result is float type. 


Note: 

© Wecan use +,* operators for str type also. 

@ It we want to use + operator for str type then compulsory both arguments should be 
str type only otherwise we will get error, 


1) >>> "durga"+10 
2) TypeError: must be str, not int 
3) >>> "durga"#"10" 

4), ‘durgaio" 
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@® If we use * operator for str type then compulsory one argument should be int and 
other argument should be str type. 


® 2""durga” 


" durga” > TypeError: can't multiply sequence by non-int of type ‘oat’ 
‘durga” > TypeError: can't multiply sequence by non-int of type 'str* 


@ + String Concatenation Operator 
@ * > String Multiplication Operator 


Note: For any number x, 
x/O and x%0 always raises “ZeroDivisionError” 


10/0 
10.0/0 


2) Relational Operators: >, >=, <, <= 


1) a=10 
2) b=20 

3) print(“a> bis "ja>b) 
4) print("a >= bis"a>=b) 
5) print(“a<bis",acb) 
6) print("a <= bis ",ac=b) 
7) 

8) a>bis False 

9) a>=bis False 
10)a<bis True 

11) acebis Tue 


‘We can apply relational operators for str types also. 


print("a> bis "a>b) 
print("a >= is “a>=b) 
print("a<b is ",acb) 
print{"a <=b is *,aczb) 
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8) a>bis False 
9) a>=bis True 
10) a<bis False 
hu)a<=bis True 


Ee 


1) print(True>True) False 

2) print(True>=True) True 

3) print{10 >True) True 
print(False > True) False 


pprint(10>‘durga’) 
‘Typetrror: '>' not supported between instances of ‘int’ and ‘str 


1) a=10 
2) be20 

3) iffa>b): 

14) print(*a is greater than b") 

5) else: 

6) print("ais not greater than b*) 


Qutout: a is not greater than b 


Note: chaining of relational operators is possible. In the chaining if all comparisons 
returns True then only result is True. If atleast one comparison returns False then the 
result is False 


1) 10<20> True 
2) 10¢20<30 > True 

3) 10¢20<30¢40 > True 

(4) 10<20¢30<40>50 > False 


‘We can apply these operators for any type even for incompatible types also. 


1) >>> 10==20 

2) False 

3) >>> 10!=20 

4) True 

5) >>> 10==True 
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>>> False==False 
True 
>>> "durga"=="durga”" 
10) True 
11) >>> 10=="durga” 
12) False 


Note; Chaining concept is applicable for equality operators. If atleast one comparison 
‘returns False then the result is False. Otherwise the result is True. 


1) >>> 10==20==30==40 
2) False 
3) >>> 10==10==10==10 
4) True 


4) Logical Operators: and, or, not 


‘We can apply for all types. 


* For boolean Types Behaviour: 
‘and + if both arguments are True then only result is True 
or > If atleast one arugemnt is True then result is True 
not > Complement 


True and False > False 
True or False > True 
not False > True 


Omeans False 
non-zero means True 
empty string is always treated as False 


Ifxis evaluates to false return x otherwise return y 
Ee 

10 and 20 

and 20 


If first argument is zero then result is zero otherwise result is y 


7| https://www.youtube.com/durgasoftware 


BA python 


xory: 


fx evaluates to True then result isx otherwise result is y 


10 0r20> 10 
or 20> 20 


not x: 


Ifocis evalutates to False then result is True otherwise False 


not 10> False 
not 0 True 


ce 
1) “durga" and “durgasoft" ==>durgasoft 
2)" and "durga” ==> 
3) “durga® and" ==> 
14) ** or “durga” ==>"durga” 
5) “durga” or **==>"durga” 
6) not ™=s>True 
7) not “durga” ==>False 


5) Bitwise Operators: 


® We can apply these operators bitwise. 
® These operators are applicable only for int and boolean types. 
@ By mistake if we are trying to apply for any other type then we will get Error. 


® print(4as) > valid 
® print(10.5 & 5.6) 
> Typetrror: unsupported operand type(s) for &: float’ and float” 


@ print(True & True) > Valid 


© &> ifboth bits are 1 then only result is 1 otherwise result is 0 
@ | Hfatleast one bit is 1 then result is 1 otherwise result is O 

@ 4 if bits are different then only result is 1 otherwise result is 0 
@ ~~ bitwise complement operator 

@190 4091 

@ << > Bitwise Left shift 
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@ >> Bitwise Right shift 


© printiags) >4 
© print(a|s) > 
@ print(ans) > 1 


Description 
if both bits are 1 then only result is 1 otherwise result is 0 


[otwise complement operator Le 1 means 0and0means 1 | 


‘We have to apply complement for total bit 

Ex; print(-5)> -6 

‘Note: 

© The most significant bit acts as sign bit. 0 value represents +ve number where as 1 
represents -ve value. 


@ Positive numbers will be repesented directly in the memory where as -ve numbers will 
be represented indirectly in 2's complement form. 


6) Shift Operators: 
<<.Left Shift Operator 


‘After shifting the empty cells we have to fill with zero 


print(10<<2) > 40 


LeTeTofTof:ToT:{To] 
LofofTifofifofofo] 
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>> Right Shift Operator 
After shifting the empty cells we have to fill with sign bit.( 0 for #ve and 1 for -ve) 


print(10>>2) > 2 


LeoToTofofsToLrTe} 
[eTeTeTofoToT:To) 


We can apply bitwise operators for boolean types also 


@® print(True & False) > False 
@® print(true | False) > True 
@® print(true * False) > True 
@® print(-True) > -2 

® print(tTrue<<2) > 4 

@® print(true>>2) > 0 


7) Assignment Operators: 


@ Weccan use assignment operator to assign value to the variable. 
Eg:x=10 


® Wecan combine asignment operator with some other operator to form compound 
assignment operator. 
Et: x += 10-9 x=x410 
The following i the list of all possible compound assignment operators in Python. 
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10 
=20 
print(x) > 30 
Eg 
1) x=10 


2) xB 
3) print(x) 0 


Syntax: x= firstValue if condition else secondValue 
If condition is True then firstValue will be considered else secondValue will be considered. 
fel: 
1) ab-10,20 
2} x=30 if acb else 40 
3) print(x) #30 
2; Read two numbers from the keyboard and print minimum value 
2) asint(input("Enter First Number:")) 
2) beint{input("Enter Second Number:")) 
3) minza if acb else b 
4) print("Minimum Value:" min) 
Qutput: 
Enter First Number:10, 


Enter Second Number:30 
Minimum Value: 10 


Note; Nesting of Ternary Operator is Possible. 


Q) Program for Minimum of 3 Numbers 


2) beint{input("Enter Second Number:")) 


1) azint{input("Enter First Number:")) 
3)_czint{input("Enter Third Number:")) 
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14), minza if acb and acc else b if bec else € 
5) print("Minimum Value:",min) 


a=int{input("Enter First Number:")) 
bint(input(“Enter Second Number") 
c=int(input("Enter Third Number:")) 
maxza if a>b and apc else b if b>e else € 
print("Maximum Value:",max) 


a=int(input("Enter First Number:")) 

beint(input("Enter Second Number:")) 

print("Both numbers are equal” if az=b else “First Number Is Less than Second 
Number" if acb else "First Number Greater than Second Number") 


Output; 
D:\python_elassesopy test.py 
Enter Fist Number:10 

Enter Second Number:10 
Both numbers are equal 


D:\python_elasses>py test.py 

Enter First Number:10 

Enter Second Number:20 

First Number is Less than Second Number 


D:\python_classes>py test.py 

Enter First Number:20 

Enter Second Number:10 

First Number Greater than Second Number 


9) Special Operators: 
Python defines the following 2 special operators 
1) Identity Operators 
2) Membership operators 
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1)Identity Operators 
‘+ We can use identity operators for address comparison. 
© There are 2 identity operators are available 
2) is 
2) isnot 


1 isr2_returns True if both + and r2 are pointing to the same object. 
+1 Is not r2 returns True if both r1 and r2 are not pointing to the same object. 


a=10 
be10 
print(aisb) True 
xeTrue 
y=True 
print(xisy) True 


as"durga” 
be"durga” 
printlid(a)) 
pint) 
print(a is b) 


a) ‘one*,“two","three") 
2) list2=["one","two","three"} 
3) print(id(ista)) 

4) inti ist2)) 

5) print(list2 is list2) False 
6) print{listh is not list2) True 
7) print(lista == list2) True 


Note: We can use is operator for address comparison where as == operator for content 
comparison. 
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Operators: 
‘We can use Membership operators to check whether the given object present in the 
siven collection (It may be String, List, Set, Tuple OR Dict) 
In > Returns True ifthe given object present in the specified Collection 
not in - Retruns True if the given object not present in the specified Collection 


x="hello learning Python is very easy!t!* 
print(’h' in x) True 

print('d'inx) False 

print('d' not inx) True 

pprint('Python’ in'x) True 


lista=["sunny","bunny","chinny","pinny"] 
pprint("sunny" in fist) True 

print("tunny” in lista) False 
print("tunny" not in list) True 


Operator Precedence: 


multiple operators present then which operator will be evaluated first is decided by 
‘operator precedence. 


Eg 
print(3+10*2) > 23 
print((3+10)*2) > 26 


‘The following list describes operator precedence in Python 


1) () > Parenthesis 
2) **> Exponential Operator 
3) ~,- > Bitwise Complement Operator, Unary Minus Operator 
4) *, /, %, // > Multiplication, Division, Modulo, Floor Division 
5) +,- > Addition, subtraction 
6) <<,>> > Left and Right Shift 
7) & > Bitwise And 
8) 8 > Bitwise X-OR 
3) | > Bitwise OR 
Relational OR Comparison Operators 
> Assignment Operators 


14) https://www.youtube.com/durgasoftware 


BA python 


22)is , is not > Identity Operators 
13)in , not in > Membership operators 
14) not > Logical not 

15)and > Logical and 

16) or > Logical or 


a) a=30 
2) be20 

3) 10 

44) des 

5) print((a+b)*e/d) > 100.0 
6) print((a+b)*(c/a)) > 100.0 
7) print(at(b*e}/d) > 70.0 
'8) 

9) 3/2*4¢3+(10/5)**3-2 
10) 3/2°44342.0"*3-2 

11) 3/2%44348.0-2 

12) 1.5°44348.0-2 

13) 6.0+348.0-2 

114) 15.0 


Mathematical Functions (math M 


® A Module is collection of functions, variables and classes etc. 
® math is a module that contains several functions to perform mathematical operations. 
@ If we want to use any module in Python, first we have to import that module. 
import math 
® Once we import a module then we can call any function of that module. 


1), import math 


2) print(math.sqrt(26)) 
3) print{(math.pi) 


Qutput 
3.141592653589793 
© We can create alias name by using as keyword. import math asm 


® Once we create alias name, by using that we can access functions and variables of that 
module. 


iB import math as m 
2) print{m.sqrt{26)) 
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(3) printim.pi) 


@ We can import a particular member of a module explicitly as follows 
from math import sqrt 
from math import sqrt,pi 


® If we import a member explicitly then it is not required to use module name while 
accessing. 


2) print(sqrt(16)) 
3) print(pi) 
4) print Name€rror: name \(math.pi) ‘math’ |s not defined 


E from math import sqrt.pi 


Important Functions of math Module: 


2) ceilfx) 
2) floor(x) 
3) pow(xy) 
4) factorial(x) 
5) trune(x) 
8) gedixy) 
7) sin(x) 

8) costx) 

9) tan(x) 
10) ne 


Important Variables of math Module: 


piz.aa 
e271 

inf > infinity 

‘nan > not a number 


Q) Write a Python Program to find Area of Circle pi*r**2 
2) from math import pi 
2) r=16 
3) print("Area of Circle is :"pi*r**2) 


Output: Area of Circle is: 804.247719318987 
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mamic Input from the Keyboar: 


In Bead 2 the following 2 functions are available to read dynamic input from the 
keyboard. 


2) raw_input() 
2) input() 


1)raw_input(): 
This function always reads the data from the keyboard in the form of String Format. 


We have to convert that string type to our required type by using the corresponding 
type casting methods. 


Eg: X= raw_Input("Enter First Number:") 
rint(type(x)) -> It will always print str type only for any input type 


2)input(): 


Input{) function can be used to read data directly in our required format.We are not 
required to perform type casting. 


X= Input("Enter Value) 
type(x) 


10> int 
“durga"> str 
10.5 > float 
True > bool 


‘Note; 

But in Python 3 we have only input{) method and raw_input{) method is not available. 
Python3 input{) function behaviour exactly same as raw_input() method of Python2. 
i.e every input value is treated as str type only. 

raw_input() function of Python 2 is renamed as input() function in Python 3. 


>>> type(input("Enter value:")) 
Enter value:10 
<class 'ste’> 


Enter value:10.5 
<class 'ste’> 


Enter value:True 
<class 'str’> 


https://www.youtube.com/durgasoftware 


EB puthon 


Q) Write a program to read 2 numbers from the keyboard and print sum 


input("Enter First Number:”) 
input("Enter Second Number:") 

3) i=int(s) 

4) j=inty) 

5) print("The Sum: 


Enter First Number: 100 
Enter Second Number: 200 


1) xsint{input("Enter First Number:")) 
2) ysint{input("Enter Second Number:")) 
3) print("The Sum:" x+y) 


eno=int(input("Enter Employee No:")) 
ename=input("Enter Employee Name:") 
esal=float(input("Enter Employee Salary:")) 
‘eaddr=input("Enter Employee Address:") 
married=bool{input("Employee Married ?{True|False):")) 
print(*Please Confirm information") 
print("Employee No:",eno) 
print{"Employee Name 
print("Employee Salary 

10) print("Employee Address :",eaddr) 

11) print("Employee Married ? :°,married) 


'D:\Python_classes>py test.py 
Employee No:100 
Employee Name:Sunny 
Enter Employee Salary:1000 
Enter Employee Address: Mumbai 
Employee Married ?[True|False]:True 
Please Confirm Information 
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Employee No : 100 
Employee Name : Sunny 
Employee Salary : 1000.0 
Employee Address : Mumbai 
Employee Married ?: True 


read multiple values from the ki ard in 
line: 


11) a,b fint{x) for xin input("Enter 2 numbers :*).split()] 
2) print("Product is :*, a*b) 


D:\Python_classes>py test.py 
Enter 2 numbers :10 20 
Product is : 200 


‘Note: spit) function can take space as seperator by default But we can pass 
anything as seperator. 


Q) Write a program to read 3 float numbers from the keyboard 
with, seperator and print their sum 


1) a,b,c= [float(x) for xin input("Enter 3 float numbers :).split()] 
2) print{"The Sum is :*, aebec) 


D:\Python_classes>py test.py 
Enter 3 float numbers :10.5,20.6,20.1 
The Sum is 51.2 


eval(): 
‘eval Function take a String and evaluate the Result. 


Ex = eval(‘10+20+30") 
prints) 
‘Qutput; 60 


Eg: x= evallinput{"Enter Expression”) 
Enter Expression: 10+2*3/4 

Output: 11.5 

eval() can evaluate the Input to list, tuple, set, etc based the provided Input. 
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Eg: Write a Program to accept list from the keynboard on the display 


2) I= evallinput{“Enter List") 
2) print (type(H) 
3) print(l) 


COMMAND LINE ARGUMENTS 


‘+ argv is not Array itis a List. Itis available sys Module. 
‘= The Argument which are passing at the time of execution are called Command Line 
Arguments. 


Ex: D:\Python_classes py rayon 


‘Command Line Arguments 


Within the Python Program this Command Line Arguments are available in argv. Which is 
Present in SYS Module. 


Note: argvi0} represents Name of Program. But not frst Command Line Argument. 
argv[i] represent First Command Line Argument. 


Program: To check type of argv from sys 


import argv 
int(type(argv)) 


D:\Python_classes\py test.py 


Write a Program to display Command Line Arguments 


1) from sys import argv 

2) print(“The Number of Command Line Arguments:", len(argv)) 
3) print(*The List of Command Line Arguments:”, argv) 

14) print(*Command Line Arguments one by one:") 

5) for xin argy: 

6) print(x) 
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D:\Python_classes>py test.py 102030 
‘The Number of Command Line Arguments: 4 

The List of Command Line Arguments: ["test.py, 10'/20'/30"] 
‘Command Line Arguments one by one: 

test.py 

10 

20 

30 


from sys import argv 
sum=0 
args=argv(t:) 
forxin args : 

n=int(x) 

sumesumen 
print("The Sum:",sum) 


D:\Python_dassesopy test.py 10 20 30 40 
The Sum: 100 


Note 4: Usually space is seperator between command line arguments If our command 
line argument itself contains space then we should enclose within double quotes(but not 
single quotes) 


1) from sys import argv 
2) print(argvit}) 


D:\Python_classes>py test.py Sunny Leone 
Sunny 


D:\Python_classes>py test.py ‘Sunny Leone’ 
sunny 


D:\Python_classes>py test.py "Sunny Leone” 
Sunny Leone 


Note 2: Within the Python program command line arguments are available in the String 
form. Based on our requirement, we can convert into corresponding type by using type 
casting methods. 


11) from sys Import argv 
2) print(argvit}+arevi2)) 
3) print(int{argv{a]}+int(argvi2) 
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D:\Python_classes>py test.py 1020 
1020 
30 


Note 3; f we are trying to access command ine arguments with out of range index then 
‘we will get Error. 


2) from sys import argv 
2) print(argv{100)) 


D:\Python_classes>py test.py 1020 
Indexérror: list index out of range 


‘Note; in Python there is argparse module to parse command line arguments and display 
some help messages whenever end user enters wrong input. 


input() 
raw_input() 


Command Line Arguments 


Output Statements: 


‘We can use print() function to display output. 


Form-1; print() without any argument 
Just it prints new line character 


Form-2: 


11) print{string}: 
2) print{"Hello World”) 

3) We can use escape characters also 
'4)_print("Hello \n World") 

5) print("Hello\tWorld") 

6) We can use repetetion operator (*) in the string 
7) print{10**Hello”) 

'8)_print(*Hello"*10) 

'9) We can use + operator also 

10) print("Hello"+"World”) 
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@ If both arguments are String type then + operator acts as concatenation operator. 

@ If one argument is string type and second is any other type like int then we will get 
Error. 

@ If both arguments are number type then + operator acts as arithmetic addition 
operator. 


Note; 


2) print(*Hello"+"World") 
2) print{"Hello","World”) 
HelloWorld 
Hello World 


orm-3: print) with variable number of arguments 


1) a,b,¢=10,20,30 
2) print("The Values are :",a,b,¢) 


Qutput; The Values are : 10 2030 


By default output values are seperated by space.f we want we can specify seperator by 
using "sep" attribute 


1) a,b,e=10,20,30 
2) printla,b,¢,sep- 
3) print{a,b,e,sep- 


D:\Python_classes>py test.py 
10,20,30 
10:20:30 


Form-4sprint() with end attribute 


1) print("Hello" 
2) print("Durga’ 
3) print("Soft”) 
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Hf we want output in the same line with space 


1) print{"Hello"end="") 
2) print{"Durga" end: 
3) print("Soft") 


Output: Hello Durga Soft 


Note: The default value for end attribute is \n, which is nothing but new line character. 


Form-5; print(object) statement 
‘We can pass any object (like list, tuple, set etc) as argument to the print() statement. 


2) ={20,20,30,40} 
2) t=(20,20,30,40) 
3) print(!) 
14) print(t) 


Eorm-6; print(string, variable list) 
‘We can use print() statement with String and any number of arguments. 


s ="Durga” 
48 

st="Java" 

s2="Python" 

print("Hello",s,"Your Age i",a) 

print("You are teaching”, s2,"and",s2) 


Output: 

Hello Durga Your Age is 48 

You are teaching java and Python 
EOrm-7; print (formatted string) 


1) %i > int 
2) %d > int 

3) Xf > float 

4) %s > String type 


‘Suntax; print{"formatted string” %{variable | 
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1) 910 
2) b-20 
3) 
14) print(“a value is %i* a) 

5) print("b value is %d and ¢ value is %d" %(b¢)) 


Output 
values 10 
'b value is 20 and c value is 30 


ez 


1) s="Durga" 
2) list=[10,20,30,40) 
3) print("Hello %s ...The List of Items are %s" %(s,list)) 


Qutput:. Hello Durga ...The List of tems are [10, 20, 30, 40} 


Form-8: print() with replacement operator {) 
& 


name = "Durga" 

salary = 10000 

af= "Sunny" 

print(*Hello {0} your salary is 1) and Your Friend {2) is waiting. 
format{name,salary.gf) 

print("Hello (x) your salary is {y) and Your Friend (2) is waiti 
format(x=name,y=salary,2=ef)) 


Output 
Hello Durga your salary is 10000 and Your Friend Sunny is waiting 
Hello Durga your salary is 10000 and Your Friend Sunny is waiting. 
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Control Flow 


Conditional Transfer Iterative 
Statements Statements Statements 


1) break 
2) continue 
3)_pass 


|. Conditional Statements 
jit 


if condition : statement 
oR 


if condition : 
statement-1 
statement-2 
statement-3 


Hf condition is true then statements will be executed 


1) name=input("Enter Name: 
2) ifname=="durga" : 

3) ("Hello Durga Good Morning”) 
'4)_print("How are you!l!") 


D:\Python_classes>py test.py 
Enter Name:durga 

Hello Durga Good Morning 
How are youll! 
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D:\Python_classes>py test.py 
Enter Name: Ravi 
How are you! 


2) if-else: 
if condition: 
‘Action-1 

ive, 
‘Action-2 


If condition is true then Action-1 will be executed otherwise Action-2 will be executed, 
name=input("Enter Name:”) 


print("Hello Durga Good Morning”) 
else: 

print("Hello Guest Good Moring”) 
print("How are youttt") 


'D:\Python_classes>py test.py 
Enter Name:durga 

Hello Durga Good Morning 
How are you!!! 


D:\Python_classes>py test.py 
Enter Name:Ravi 

Hello Guest Good Moring 
How are youll! 


3) if-elif-else: 
if condition 
Action-1 
elif condition2: 
Aetion-2 
elif condition3: 
Action 3 
elif condition’: 
Aetion-& 


else: 
Default Action 


Based condition the corresponding action will be executed. 
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brand=input("Enter Your Favourite Brand: 
if brand=="RC" = 


print("It is childrens brand”) 
elif brand=="KF": 
print{"It is not that much kick") 
elif brand=="FO": 
print("Buy one get Free One") 
else: 
print("Other Brands are not recommended”) 


D:\Python_classes>py test.py 
Enter Your Favourite Brand:RC 
Itis childrens brand 


D:\Python_dlasses>py test.py 
Enter Your Favourite Brand:KF 
tts not that much kick 


D:\Python_classes>py test.py 
Enter Your Favourite Brand: KALYANI 
Other Brands are not recommended 


Note: 
1) else partis always optional. Hence the following ar 
yi 
2) if-else 
3) if-elif-else 
4) it-elif 
2) There is no switch statement in Python 


Q) Write a Program to find Biggest of given 2 Numbers from the 
Commad Prompt? 


jlzint{input("Enter First Number:")) 
nn2=int{input("Enter Second Number:*)) 
ifmton2: 

print("Biggest Number is:",n1) 
else : 

print("Biggest Number is:",n2) 


D:\Python_classes>py test.py 
Enter First Number:10 

Enter Second Number:20 
Biggest Number is: 20 
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Q) Write a Program to find Biggest of given 3 Numbers from the 
Commad Prompt? 


nisint{input("Enter First Number:")) 
n2zint(input("Enter Second Number:” 
n3int(input("Enter Third Number") 
if nton2 and ni>n3: 

print("Biggest Number i") 
elif n2>n3: 

print("Biggest Number is:"n2) 
alse: 

print("Biggest Number fs:"n3) 


D:\Python_dlasses>py test.py 
Enter First Number:10 

Enter Second Number:20 
Enter Third Number:30 
Biggest Number Is: 30 


D:\Python_dlassesopy test.py 
Enter First Number:10 

Enter Second Number:30 
Enter Third Number:20 
Biggest Number is: 30 


Q) Write a program to find smallest of given 2 numbers? 
Q) Write a program to find smallest of given 3 numbers? 
Q) Write a program to check whether the given number is even or odd? 


Q) Write a Program to Check whether the given Number is in 
between 1 and 100? 
1) neint{input("Enter Number:")) 
2) ifm>=1 and ne=10: 
3) 


print("The number",n,"is not in between 1 to 10") 
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Q) Write a Program to take a Single Digit Number from the Key 
Board and Print is Value in English Word? 


1) 0 ZERO 
2) 19 ONE 

3) 

|4) nsint{input{"Enter a digit from 0 to 9:")) 
5) ifn==0 

6) _print("ZERO") 

7) elif 

8) _print("ONE") 

(9) elif 

10) _print("TWo") 

11) elif n 

12) print("THREE") 

13) elif n==4: 

114) print("FOUR") 

15) elif n 

16) _print("FIVE") 

17) olf n= 

18) print(*stx*) 

19) elif n==7: 

20) _print("SEVEN") 


24) print("NINE*) 
25) else: 
26) _print("PLEASE ENTER A DIGIT FROM 0 TO 3") 


Il. Iterative Statements 


® I we want to execute a group of statements multiple times then we should go for 
Iterative statements. 
® Python supports 2 types of iterative statements. 
1) forloop 
2) while loop 


1)for loop: 
If we want to execute some action for every element present in some sequence 
{it may be string or collection) then we should go for for loop. 
‘Syntax: for x in sequence: 
Body 
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Where sequence can be string or any collection. 
Body will be executed for every element present in the sequence. 


££g.1: To print characters present in the given string 


1) s="Sunny Leone” 
2) forxin 
3) print(x) 


E&2: To print characters present in string index wise: 


1) ssinput("Enter some String: ") 
2) iso 

3) forxins: 

14) print("The character present at °j,"index is:",x) 
5) sien 


D:\Python_classes>py test.py 

Enter some String: Sunny Leone 
‘The character present at O index is : 
‘The character present at 1 index is 
‘The character present at 2 index is : 
‘The character present at 3 index is : 
‘The character present at 4 index is 
‘The character present at 

The character present at 6 index is : 
‘The character present at 7 index is 
‘The character present at 8 index is 
‘The character present at 9 index is 
‘The character present at 10 index 
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£g3: To print Hello 10 times 


2) for xin range(10) : 
2) print("Hello”) 


E24; To display numbers from 0 to 10 


2) for xin range(24) = 
2) print(x) 


ERS; To display odd numbers from 0 to 20 


1) for xin range(2a) + 
2) if b962i=0): 
3) print(x) 


£6: To display numbers from 10 to 1 in descending order 


1) for x in range(10,0,-1) : 
2) print(x) 


E&Z: To print sum of numbers presenst inside list 


1) list = evalfinput( "Enter List:")) 
2) sum=0; 

3) for xin list: 

4) sum=sumex; 

5) print("The Sum=",surm) 


D:\Python_classes>py test.py 
Enter List:[10,20,30,40] 
‘The Sum= 100 


D:\Python_classes>py test.py 
Enter List:[45,67] 
The Sum= 112 


2)while loop: 
If we want to execute a group of statements iteratively until some condition false,then 
‘we should go for while loop. 


Syntax: while condition 
body 
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Eg: To print numbers from 1 to 10 by using while loop 


a) x=a 
2) while x-<= 20: 
3) print(x) 
4) wea 


Eg: To display the sum of first n numbers 


nint(input("Enter number:")) 
sum=0 
ist 
while fen: 
sum=sumel 
fein 
print("The sum of first”,n,"numbers is :"sum) 


Egi Write a program to prompt user to enter some name until entering Durga 


1) name="* 
2) while name!="durga”: 

3) name=input("Enter Name:*) 
4) print(*Thanks for confirmation*) 


1) 10; 

2) while True 

3) sie; 

14) print("Hello”, 


Nested Loops: 
Sometimes we can take a loop inside another loop, which ae also known as nested loops. 
1) fori in range(4): 


2) — for jin range(4): 
3) print" Fea) 


Qutput. 
D:\Python_classes>py test.py 
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1) n= int{input("Enter number of rows:")) 
2) for iin range(3,n¢3) 
for in range(1,3 
print("*",end=" 


2) 
3) 
4) 
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lll. Transfer Statements 
1)break: 


‘We can use break statement inside loops to break loop execution based on some 
condition. 


for in range(10}: 
itis 
print("processing is enough..plz break") 
break 
print() 


D:\Python_classes>py test.py 


processing is enough..plz break 
ie 

1) cart=[10,20,600,60,70} 

2) for item in cart: 

3) ifitem>so0: 

|4) _print(*To place this order insurence must be required") 


5) break 
(6) _print(item) 


D:\Python_classes>py test. py 

10 

20 

To place this order insurence must be required 
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continue: 
leoatinues ‘can use continue statement to skip current iteration and continue next 


Ea.1; To print odd numbers in the range 0to 9 


1) fori in range(10): 
2) ifi2==0: 

3) continue 

14) print(i) 


D:\Python_classes>py test.py 


1) cart=[10,20,500,700,50,60) 
2) for item in cart: 

3) if item>=$00: 

14) _print("We cannot process this item :*,item) 
5) continue 

6) print{itemn) 


D:\Python_classes>py test.py 

10 

20 

‘We cannot process this item : 500 
We cannot process this item : 700 
50 

60 


& 
1) numbers=[10,20,0,5,0,30) 
print("Hey how we can divide with zero. just skipping") 


continue 
print("100/1} = ()" format(n,100/n)) 
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Output 
100/10 = 10.0 

100/20 = 5.0 

Hey how we can divide with zero..just skipping 
100/5 = 20.0 

Hey how we can divide with zero..just skipping 
100/30 = 3.3333333333333335 


Loops with else Block: 

'* Inside loop execution, if break statement not executed, then only else part will be 
executed. 

‘+ else means loop without break. 


|1) cart={10,20,30,40,50} 
2) for item jn cart: 

3) (fitem>=500: 

14) _print("We cannot process this order”) 

5) break 

6) print{item) 

7) else: 

8) print{"Congrats ...all items processed successfully") 


Congrats ...all items processed successfully 
Eg 


1), cart=[10,20,600,30,40,50) 

2) for item jn cart: 

3) ifitem>=500: 

14) _print(*We cannot process this order”) 

5) break 

(6) _print{item) 

7) else: 

‘8) __print(*Congrats al items processed successfully") 
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D:\Python_classes>py test.py 
10 
20 
We cannot process this order 


Q) What is the difference between for | and while loo} 
in Python? 
® We can use loops to repeat code execution 


@ Repeat code for every item in sequence > for loop 
® Repeat code as long as condition is true -> while loop 


Q) How to exit from the loop? By using break statement. 
Q)How to skip some iterations inside loop? By using continue statement. 


Q)When else part will be executed wet loops? 1f loop executed without break 


3) pass statement: 

'* pass is a keyword in Python. 

nour programming syntactically if blocks required which won't do anything then we 
can define that empty block with pass keyword. 


pass 
[-Itis an empty statement 
[+s null statement 
|-ttwon't do anything 


Eg: if True: 
SyntaxError: unexpected EOF while parsing 
if True: pass > valid 


det 
‘SyntaxError: unexpected EOF while parsing 


def mi(}: pass 
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Use Case of pass: 

‘Sometimes in the parent class we have to declare a function with empty body and child 
‘lass responsible to provide proper implementation. Such type of empty body we can 
define by using pass keyword. (It is something like abstract method in Java) 


Eg: def mi(): pass 


1) for tin range(200): 
2) WiK9==0: 
3) print() 
\4)else:pass 


D:\Python_classes>py test.py 
0 
9 
18 
27 
36 
45 
54 
63 
n 
81 
90 
99 


del Statemen’ 

'* del is a keyword in Python. 
‘After using a variable, it is highly recommended to delete that variable if iis no longer 
required,so that the corresponding object is eligible for Garbage Collection. 
We can delete variable by using del keyword. 


1) x=10 
2) print(x) 
[3) del x 

‘After deleting a variable we cannot access that variable otherwise we will get NameError. 
1) x=10 
2) delx 
3) print{x) 


Nametrror: name 'x’ is not defined. 
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Note: We can delete variables which are pointing to immutable objects.But we cannot 
delete the elements present inside immutable object. 


a) s="durga” 
2) prints) 

3) del > valid 

14) del (0) > TypeError: st’ object doesn't support item deletion 


In the case del, the variable will be removed and we cannot access that variable(unbind 
operation) 


a) $= "durga” 
2) dels 
3) print(s) > NameError: name's’ is not defined. 


But in the case of None assignment the variable won't be removed but the corresponding. 
‘object is eligible for Garbage Collection (re bind operation). Hence after assigning with 
None value, we can access that variable. 


1) s="durga 
2) s=None 
3) print(s) > None 
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Pattern-1: To print given number of *s in a row 


testpy 
8 neint{input('Enter n value) 


2) for iin range(n) 
3) print("*er 


Pattern-2: To print square pattern with * symbols 


festiov 


1) nsint{input('Enter No Of Rows:)) 
2) for iin range(a): 
3) print("*"*n) 
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Qutput: 
Enter No Of Rows:5 
anaia 
22222 
33333 
agaaa 
55555 


Pattern-4: To print square pattern with alphabet symbols 


estoy 


1) _nzint(input(‘Enter No OF Rows:’)) 
2) for lin range(n): 
3) print{{che(65+i}+" ')*n) 


Qutput: 
Enter No Of Rows:5 


Pattern-5: To print Right Angle Triangle pattern with * symbols 


test.py 


1) nsint{input('Enter No Of Rows.) 
range(n): 
for jin range(i+t): 
print("*',end="") 
print() 


Output: 
Enter No Of Rows:5 


. | https://www.youtube.com/durgasoftware 


Leo 


Pattern-6: To print Inverted Right Angle Triangle pattern with * symbols 


test.py 
1) nzint(input('Enter No Of Rows:')) 


2) for iin range(n): 
3) rint(* (ni) 


Pattern-7: To print Pyramid pattern with * symbols 


fest.py 


1) neint(input('Enter Number of rows:)) 
2) for iin range(n):# 0,1,2,3 
3) print((""*(a-ayy+(" 1°43) 


Enter number of rows:5 
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Pattern-8: To print Inverted Pyramid Pattern with * symbols 


testpy 


a) 
fi for iin range(a): #0,1,2,3 
3) print("*i+"* "*(n-)) 


Pattern-9: To print Diamond Pattern with * symbols 


testipy 


1) neintfinput’Enter n Value) 
2) for tin range(n):#0,2,2,3 

3) print *(n-ia}e" 

4) for iin range(n- 
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‘The most commonly used object in any project and in any programming language is String 
only. Hence we should aware complete information about String data type. 


What is String? 


‘Any sequence of characters within either single quotes or double quotes is considered as a 
String. 


‘Suntax: 
= 'durga’ 
s="durga’ 


Note: in most of other languges lke C, C++, Java, a single character with in single quotes 
{s treated as char data type value. But in Python we are not having char data type.Mence it 
is treated as String only. 


Eg 
>e>che'at 


>>> type(ch) 
‘<class 'ste'> 


How to define multi-line String Literals? 


‘We can define multi-line String literals by using triple single or double quotes. 


We can also use triple quotes to use single quotes or double quotes as symbol inside 
String literal. 


1) $= "Thisis' single quote symbol’ > invalid 
2) S="Thisis \' single quote symbol’ > Valid 

3) s= "This is single quote symbol” -> Valid 

4) s="Thisis" double quotes symbol" > Valid 

5) s="The "Python Notes” by ‘durga' is very helpful -> invalid 

6) s="The "Python Notes” by ‘durga’ is very helpful” > invalid 
7) $= "The \"Python Notes\" by \'durga\' is very helpful > Valid 
8) s=""The "Python Notes” by ‘durga’is very helpful" > Valid 
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How to Access Characters of a String? 

We can access characters of a string by using the following ways. 
1) By using index 
2). By using slice operator 


1A ing Characters By using In 
+ Python supports both +ve and -ve Index. 
* +ve Index means Left to Right (Forward Direction) 
* -ve Index means Right to Left (Backward Direction) 


Eg: s = 'durga’ 


>>> se'durga’ 
>>> s{0] 


>>> s{10) 
Index€rror: string index out of range 


Note: If we are trying to access characters of a string with out of range index then we will 
fet error saying: Indexérror 


Q) Write a Program to Accept some String from the Keyboard and display its 
‘Characters by index wise (both Positive and Negative index) 
Aest.py; 
1) sinput{"Enter Some String:") 
2) 0 
3) forxins: 
14) _print("The character present at positive index {) and at nEgative index {) is {)".fo 


rmat{i,iten(s),x)) 
5) islet 


‘Output: D:\python_classes>py test.py 
Enter Some String:durga 
‘The character present at positive index 0 and at négative index-5 isd 
‘The character present at positive index 1 and at nEgative index -4 isu 
‘The character present at positive index 2 and at nEgative index-3 is 
‘The character present at positive index 3 and at nEgative index-2 is g 
‘The character present at positive index 4 and at négative index -1 isa 
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2) Accessing Characters by u: e Operator: 
Syntax: s[beginindex:endindex:step] 


Begin Index: From where we have to consider slice (substring) 
End Index: We have to terminate the slice (substring) at endindex-1 
Step: Incremented Value. 


Note: 
Hf we are not specifying begin index then it will consider from bEginning of the string. 
If we are not specifying end index then it will consider up to end of the string. 
‘The default value for step is 1. 


>>> s="Learning Python is very very easy!!!” 


.11)'g Python Is very very easy!!!” 
12)>>> sf:] 

13)'Learning Python is very very easy!t! 
1) >>> sf] 

15) Learning Python is very very easy" 
16)>>> sl-1] 

17)'Ilysae yrev yrev si nohtyP gninraet 


2) Step value can be either +ve or ~ve 

3) If-+ve then it should be forward direction{left to right) and we have to consider bEgin 
toend-1 

4) If-ve then it should be backward direction (right to left) and we have to consider begin 
toend+1. 


In the backward direction if end value is -1 then result is always empty. 
In the forward direction if end value is 0 then result is always empty. 
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In Forward Direction: 
default value for begin: 0 

default value for end: length of string 
default value for step: +1 


default value for begin: -1 
default value for end: -(length of string+1) 


Note; Either forward or backward direction, we can take both #ve and -ve values for 
bxin and end index. 


> ‘abedefghij 
> ijihgtedcba’ 


Note: slice operator never raises indexérror 


Mathematical Operators for String: 


‘We can apply the following mathematical operators for Strings. 
1) + operator for concatenation 
2) * operator for repetition 
© print("durga"+"soft") > durgasoft 
= print("durga"*2) > durgadurga 
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Note 

1) Tose + operator for Strings, compulsory both arguments should be str type. 

2) To.use * operator for Strings, compulsory one argument should be str and other 
‘argument should be int. 


len() in-built Function: 

We can use len() function to find the number of characters present in the string. 
fe 

= durga! 

printien(s)) 5 


Q) writ 


= "Learning Python is very easy 11!" 
n=len(s) 
iso 
print("Forward direction”) 
while Ken: 
print(sfi,end=") 
leet 
print("Backward direction") 
ina 


1) $= "Learning Python is very easy It!" 
2) print("Forward direction”) 
3) forlins: 

14) print(end="") 

5) print(*Forward direction”) 
6) 

7) 

2) 

'9) print("Backward direction”) 
410) for tin 

13) print{ijend=" 
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Checking Membership: 
‘We can check whether the character or string is the member of another string or not by 
using in and not in operators 


'5= input("Enter main string:") 
subs = input("Enter sub string; 
If subs in s: 
print{subs,"Is found in main string”) 
else: 
print(subs,"is not found in main string”) 


D:\python_classes>py test.py 

Enter main string:durgasoftwaresolutions 
Enter sub string:durga 

<durga is found in main string 


D:\python_classes>py test.py 

Enter main string:durgasoftwaresolutions 
Enter sub string:python 

python Is not found in main string 


Comparison of Strings: 


‘+ We can use comparison operators (<, <=, >, >=) and equality operators (==, !=) for 
strings. 
‘Comparison will be performed based on alphabetical order. 


2) st=input("Enter first string”) 
2) s2zinput("Enter Second string:") 
3) ifst=as2: 
(4) print{("Both strings are equal”) 
5) elif stes2: 
6) _print("First String is less than Second String") 
7) else: 
'8) _print( "First String is greater than Second String”) 
Output: 
D:\python_classes>py test.py 
Enter first string:durga 
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Enter Second string:durga 
Both strings are equal 


D:\python_classes>py test.py 
Enter first string:durga 

Enter Second string:ravi 

First String is less than Second String 


D:\python_classes>py test.py 

Enter first string:durga 

Enter Second string:anil 

First String is greater than Second String 


Removing Spaces from the String: 


‘We can use the following 3 methods 


1) strip) > To remove spaces at right hand side 
2) Istrip() >To remove spaces at left hand side 
3) strip() > To remove spaces both sides 


1) itysinput(“Enter your city Name:") 
2) scityecity.srip() 

3) if scty=='Hyderabad': 

'4) _print("Hello Hyderbadi..Adab") 

5) elf scity=='chennat': 

6) print(*Hello Madras.Vanakkam") 
7), elif scitys="Bangalor 

'8) _print("Hello Kannadiga..,shubhodaya") 
9) else: 

10) _print("your entered city is invalid") 


Finding Substrings: 


‘We can use the following 4 methods 


For forward direction: 
1) find() 
2) index() 


For backward direction: 
3) find) 
2) rindex() 
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s4find(substring) 


Returns index of first occurrence of the given substring. fit is not available then we will 


s="Learning Python is very easy" 
print(s.find("Python")) #3 
print(s.find("Java")) 
print(s.find("r")} #3 
print(s.rfind(*r"))W22 


Note: By default find!) method can search total string. We can also specify the 
‘boundaries to search. 


s.find(substring,bEgin,end) 
{twill always search from bEgin index to end-1 index. 


=" durgaravipavanshiva’ 
print(sfind\ a) 

print(s.find{'a',7,15))#10 
print(s.find(''7,25))#-3 


index) method is exactly same as find() method except that if the specified substring is 
‘not available then we will get ValueError. 


szinput("Enter main string:") 
subssinput{"Enter sub string: 
try: 
in=s.index(subs) 
except ValueError: 
print("substring not found”) 
else: 
print("substring found") 


:\python_classes>py test.py 
Enter main string:learning python is very easy 
Enter sub string:python, 
substring found 
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D:\python_classes>py test.py 
Enter main string:learning python is very easy 
Enter sub string:java 
substring not found 


seinput("Enter main string:”) 
put{"Enter sub string: 
flag=False 
pos=-1 
nelen(s) 
while True 
pos=s.find(subs,pos+1,n) 


10) _print("Found at position”,pos) 
11) flag=True 

12) (f flage=False: 

13) print{"Not Found") 


\\python_classes>py test.py 
Enter main string-abbababababacdefg 


Found at position 5 
Found at position 7 
Found at position 9 


D:\python_classes>py test.py 

Enter main string:abbababababacdefg 
Enter sub string:bb 

Found at po: 


Counting substring in the given String: 

‘We can find the number of occurrences of substring present in the given string by using 
‘count() method. 

1) s.count(substring) > It will search through out the string. 

2) s.count(substring, bEgin, end) ~ It will search from bEgin index to end-1 index. 
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s="abcabcabcabcadda” 
Hy print(s.count(’a')) 

3) print{s.count(‘ab') 

ia) 


s.replace(oldstring, newstring) 
Inside s, every occurrence of old String will be replaced with new String. 


'5= "Learning Python is very difficult” 
$1 = s.replace("difficult”," easy") 
print(s3) 


‘Output: Learning Python is very easy 


£2; All occurrences will be replaced 
5="ababababababab” 

‘s1 = s.replace’ 

print(st) 


Output: bbbbbdddddbbbb 


Q) String Obiects are Immutable then how we can change the 
ing replace() Meth 

‘Once we creates string object, we cannot change the content.This non changeable 
behaviour is nothing but immutability. If we are trying to change the content by using 
any method, then with those changes a new object will be created and changes won't 
be happend in existing object. 
Hence with replace() method also a new object got created but existing object won't 
be changed. 


‘abab" 
sreplace("a","b") 

print(s,"is available at :"id(s)) 

print(s1,"s available at *,(s1)) 
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‘bab Is available at : 4568672 
‘bbb is available at : 


In the above example, original object is available and we can see new object which was 
created because of replace() method. 


littiny rings: 

‘We can split the given string according to specified seperator by using split) method, 
1 s.split{seperator) 

‘The default seperator is space. The return type of split() method is List. 


11) s="durga software solutions 
2) tes.split() 

3) forxin: 

'4) 


1) s="22-02-2018" 
2) les.split(’") 

3) forint: 

4) print(x) 


‘We can join a Group of Strings (List OR Tuple) wrt the given Seperator. 
‘5 = seperator,join{group of strings) 


Fel: 

nny, ‘bunny’, ‘chinny’) 
s='"Join(t) 
print(s) 


Output: sunny-bunny-chinny 
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Qutut; hyderabad:singapore:london:dubai 


‘We can change case of a string by using the following 4 methods. 


1) upper() > To convert all characters to upper case 

2) lower() > To convert all characters to lower case 

3) swapcase() > Converts all lower case characters to upper case and all upper case 
‘characters to lower case 

4) title() > To convert all character to title case. Le first character in every word should 
bbe upper case and all remaining characters should be in lower case. 

5) capitalize() -> Only first character will be converted to upper case and all remaining 
characters can be converted to lower case 


1) s="learning Python is very Easy’ 
2) print(s.upper()) 

3) print(s.tower()) 

4) print(s.swapease()) 

5) print(s.title()) 

6) print(s.capitalize()) 


Qutput: 

LEARNING PYTHON IS VERY EASY 
learning python is very easy 
LEARNING pYTHON IS VERY eASY 
Learning Python Is Very Easy 
Learning python is very easy 


Checking Starting and Ending Part of the String: 
Python contains the following methods for this purpose 

1) sstartswith(substring) 

2) s.endswith(substring) 


1) $= learning Python is very easy’ 
2) print{s.startswith(‘learning’)) 
3) print{s.endswith('learning’)) 

4) print(s.endswith(‘easy')) 
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True 
False 
True 


To Check T f Char: 


Python contains the following methods for this purpose. 


1) Isaloumb); Returns True if all characters are alphanumeric{ ato z, Ato 2,0 to9 ) 
2) salahall; Returns True if all characters are only alphabet symbols(a to z,A to 2) 
3) Isdigitls Returns True if all characters are digits only( Oto 9) 

4) (slower(); Returns True if all characters are lower case alphabet symbols 

5) Isupperl); Returns True if all characters are upper case apthabet symbols 

6) {stitle(); Returns True if string is in title case 

7) isspacel); Returns True if string contains only spaces 


Ee: 

1) print(’Durga786'.isalnum()) > True 

2) print(‘durga786'.salpha()) > False 

3) print('durga’.isalpha()) > True 

4) print(‘durga.sdigit()) > False 

5) print("786786'.isdigit()) > True 

6) print('abe.slower()) > True 

7) print('Abc’.islower()) > False 

8) print('abe123\islower()) > True 

9) print(’ABC'isupper()) > True 

10) print Learning python is Easy’istitle()) > False 

11) print Learning Python Is Easy’istitle()) 3 True 

12)pprint(’ “isspace()) > True 
Demo Program: 

1) s=input("Enter any character:") 

2) if sisalnum(): 

print("Alpha Numeric Character”) 
it sisalphad): 
print("Alphabet character") 
it sislower(): 

print("Lower case alphabet character”) 
else: 
print("Upper case alphabet character") 
else: 
11) print(“it is a digit") 
12) elif s.isspace(): 
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113) print("Itis space character”) 
1a) else: 
115) print("Non Space Special Character") 


D:\python_classes>py test.py 
Enter any character:7 

‘Alpha Numeric Character 
itis a digit 


D:\python_classes>py test.py 
Enter any character: 

Alpha Numeric Character 
‘Alphabet character 

Lower case alphabet character 


D:\python_classes>py test.py 
Enter any character:$ 
Non Space Special Character 


D:\python_classes>py test.py 
Enter any character:A 

‘Alpha Numeric Character 
Alphabet character 

Upper case alphabet character 


Formatting the Strings: 


We can format the strings with variable values by using replacement operator () and 
format{) method. 


name = ‘durga’ 


print{"{}'s salary is () and his age is ()".format(name,salary,age)) 
print("{O}'s salary is (1) and his age is 2)" format(name,salary,age)) 
print("{x) 's salary is {y) and his age is (2)"format{z=age,y=salary,x=name)) 


‘Qutput: 

‘durga's salary is 10000 and his age is 48. 
durgas salary is 10000 and his age is 48 
‘durga's salary is 10000 and his ageis 48, 


16| https://www.youtube.com/durgasoftware 


EB puthon 


Important Programs regarding String Concept 


Q1) Write a Program to Reverse the given Strin, 


Input: durga 
Output: agrud 


away: 


1) $= input{"Enter Some String:") 
2) print(sf:=-41) 


2" Way: 


3 $= input("Enter Some String:") 
2) print("'join(reversed{s))) 


3" way: 


1) s= input("Enter Some String:") 
2) Isten(s)-1 

3) target=" 

4) while i>=0: 

5) target=target+s[i] 

6) eet 

7) print{target) 


Q2) Program to Reverse Order of Words 
Input: Learning Python is very Easy 
‘Output: Easy Very is Python Learning 


szinput{"Enter Some String:") 
fes.split() 
i: 


while >=0: 
Happendiiti}) 
ia 

outp jim( 4) 

print(output) 
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Qutput: enter Some String:Learning Python is very easy! 
easylll very is Python Learning 


Q3) 
Input: Durga Software Solutions 
Output: agruD erawtfos snoitulos 


1) ssinput("Enter Some String: 
2) les.split() 

3) ite] 

44) iso 

5) while kelen({): 

6) H.appenditti 

7) sia 

(8), output=" join(t1) 

'9) print(output) 


04) Write aP Print ¢ Odd Positi 
Even Position for the given String? 


a way: 

$= input("Enter Some String:*) 
print("Characters at Even Position:",s[0::2}) 
print("Characters at Odd Position:",s[1::2}) 


2" Way: 


szinput{"Enter Some String:") 
iso 
print("Characters at Even Position:") 


11) print(s{iend: 
12) ieiez 
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Q5) Program to Merge Characters of 2 Strings into a Single 


Input: s1 = "ravi" 
s2="reja” 
Output: rtaeviia 


s1-input("Enter First String:") 
s2zinput("Enter Second String:") 
output=" 

i0.0 

while iclen(st) or cten(s2}: 
iticten(st}: 
output=outputesi{i) 
feet 

it jeten(s2}: 

10) output=outputes2ii} 

1) jet 

12) print(output) 


Qutput; 

Enter First String:durga 
Enter Second Stringavisoft 
ruarvgiasoft 


for xin sorted(s1): 

‘output=outputex 
10) for x in sortedts2}: 
11) -output-outputex 
12) prnt{output) 
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Q7) Write a Program for the following Re 
Input: a4b3e2 
‘Output: aaaabbbce 


1) ssinput("Enter Some String:") 

2) output=" 

3) forxins: 

4) If x.isalphat 

5) _output=outputex 

(6) previous=x 

7) else: 

8) output=outputeprevious (int(x)-2) 
9) print{output) 


‘Note: chr(unicode) > The corresponding character 
‘ord(character) > The corresponding unicode value 


Q8) Write aP f f - oe 


Input: a@k3b2 


1). seinput("Enter Some String: 
2) output=" 
3) forxins: 
if xisalpha(): 
‘output=outputex 
previous=x 
else: 
output=output+chr(ord(previous}+int(x)) 
9) print{output) 


Q9) Write a Program to Remove Duplicate Characters from 
the given Input String? 


Input: ABCDABBCDABBBCCCDDEEEF 
‘Output: ABCDEF 


1) s=input("Enter Some String:") 
2) =o 

3) forxins: 

la) ifxnotin ts 

5) Lappendtx) 

6) output=" joint!) 
7)_print(output) 
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Q10) Write a Program to find the Number of Occurrences of 
i 2 
Input: ABCABCABBCDE 
Output: A-3,8-4,3,0-1,6-1 


1). ssinput("Enter the Some String: 
2) 

3) forxins: 

4) Wein d.beeys(): 

5) dbxledfxea 

6) else: 

7) dfx}=2 

8) for k,v in d.iterns(): 

9) print("()= () Times" format(k)) 


Output: ‘one owt three ruof five xis seven’ 


1) $= input(Enter Some String) 
Js s.split() 
net 
ino 
while isten(|): 
ities: 
Mappend(ti) 
ol 
Lappendiitilt:-a1) 
10) et 
11) output=" ‘join(t1) 
12) print(‘Original String:',s) 
13) print(‘output String:' output) 


lurgaclasses>py test.py 
Enter Some String:one two three four five six seven 
(Original String: one two three four five six seven 
‘output String: one owt three ruof five xis seven 
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Formatting the Strings: 

© We can format the strings with variable values by using replacement operator {} and 
format() method. 

© The main objective of format() method to format string into meaningful output form. 


Case- 1; Basic formatting for default, positional and keyword arguments 


name = ‘durga’ 

salary = 10000 

agi 

print("()'s salary is () and his age Is ()"format{name,satary.age)) 
print(*(0)'s salary is (2) and his age is (2)".format{name,salary,age)) 
print("(x) 's salary is (y) and his age is (2)"format(z=age,y=salary,x=name)) 


's salary Is 10000 and his age is 48 
's salary Is 10000 and his age is 48 
's salary is 10000 and his age is 48 


Case-2; Formatting Numbers 


4 Decimal integer 
> Fixed point number(float).The default precision is 6 
b> Binary format 

0 Octal Format 

x Hexa Decimal Format (Lower case) 

X > Hexa Decimal Format (Upper case) 


1). print(*The int€ger number is: {)* format{123)) 
2) print{"The intEger number is: {:d)*.format{123)) 
3) print("The intEger number is: 54)”.format(123)) 
4) print(*The intEger number is: {:054)".format(123)) 


Output: 

The intEger number 
The integer number 
The intEger number 
The integer number 
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print("The float number is {)"format(123.4567)) 
print("The float number is: {-}" format(123.4567)) 
print("The float number is (:8.3f)"format(123.4567) 
print("The float number is: (:08.3f)" format(123.4567)) 
print("The float number is: {:08.3f]" format(123.45)) 
print("The float number is (:08.3f)" format(786786123.45)) 


The float number is: 
The float number 

The float number is: 123.457 

The float number(s: 0123.457 

The float number is: 0123.450 

‘The float number is: 786786123.450 


Note; 

® (08.31) 

@ Total positions should be minimum 8. 

@® After decimal point exactly 3 digits are allowed.tf it is less then Os will be placed in the 
last positions 

@® total number is < 8 positions then 0 will be placed in MSBs 

@ |f total number is >8 positions then all intEgral digits will be considered. 

@ The extra digits we can take only 0 


Note: For numbers default alignment is Right Alignment (>) 
Eg:3; Print Decimal value in binary, octal and hexadecimal form 


1). print(*Binary Form:(0:b)*.format{153)) 

2) print{"Octal Form:(0:0)".format(153)) 

3) print("Hexa decimal Form:(0:x)*.format{154)) 
4) print("Hexa decimal Form:(0:x}".format{154)) 


Qutput: 


Binary Form:10011001 
Octal Form:231 


Note: We can represent only int values in binary, octal and hexadecimal and itis not 
possible for float values. 
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Note: 

1) {:5d) It takes an intEger argument and assigns a minimum width of 5. 

2) {:8.3f) It takes a float argument and assigns a minimum width of 8 including "." and 
after decimal point excatly 3 digits are allowed with round operation if required 

3) 05d} The blank places can be filled with 0. In this place only 0 allowed. 


Case-3; Number formatting for signed numbers 

® While displaying positive numbers,if we want to include + then we have to write 
(ed) and (+f) 

@ Using plus for -ve numbers there is no use and for -ve numbers - sign will come 
automatically. 


1) print("int value with sign:{:+d)*, 
2) print("int value with sign:{:+d) 

3) print{"float value with signs(:+f)".format(123.456)) 
4) print( “float value with signs(:+f)".format(-123.456)) 


Qutout: 

nt value with sign:+123 

Int value with sign:-123 

float value with sign:+123.456000 
float value with sign:-123.456000 


Case-4; Number formatting with alignment 


® <,>, "and = are used for alignment 

@ <> Left Alignment tothe remaining space 

@ % > Center alignment to the remaining space 

® >> Right alignment to the remaining space 

® => Forces the signed|+) (-) to the left most position 


‘Note: Default Alignment for numbers is Right Alignment. 
Be 


2) print{"(:54)".format(12)) 
2) print("(:<Sd}".format(12)) 
3) print("(:<0Sd)".format(12)) 
14)_print("{:>5d)".format{12)) 
5) print("{:>0Sd)".format(12}) 
6) print("{:45d)".format(12)) 
7) print("{:=5d)*.format(-12)) 
'8)_print("{:*10.3f)".format(12.23456)) 
(9) print("{:=8.3F)" format(-12.23456)) 


24) https://www.youtube.com/durgasoftware 


BA python 


2 
2 
12000 
2 
00012 
2 

a2 
12,235 
= 12.235 


Gase-5; String formatting with format() 
Similar to numbers, we can format String values also with format() method. 
sformat(string) 


print(*(:54)" format(12)) 
print("{:5)".format("rat")) 
print("(:>5)".format{"rat")) 
rint("(:<5)".format("rat")) 
print("{:45)".format("rat")) 
print(*(:*°5)*.format("rat")) instead of * we can use any character(ike +,6,9 etc) 


Note; For numbers default alignment is right where as for strings default alignment is left 


Case-6; Truncating Strings with format() method 


1) print(*(.3)".format("durgasoftware")) 
2) print("{:5.3)".format("durgasoftware")) 

3)_print("(>5.3)" format("durgasoftware")) 
44) print("{:45.3)" format("durgasoftware")) 
5) print("{:"45.3)".format("durgasoftware")) 


Output; 
dur 
dur 
dur 
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dur 
*durt 


Case-7: Formatting dictionary members using format() 


2) print("{p[name}}'s age is: (plage})”.format{p=person)) 


Qutput: 
's age is: 48. 
Note: p is alias name of dictionary 
person dictionary we are passing as keyword argument 


More convinient way is to use **person 


2) person=('age':48,'name':'durga’) 
2) print("(name)’s age is: (age)".format(**person)) 


Output: durga's age is: 48 
CaSe-8: Formatting class members using format() 


1) class Person: 
2) age=aB 

3) name="dui 

(4) print("(p.name)’s age is :(p.age)" format(p=Person())) 


Outout: durga’s age is :48 


class Person: 
def _init_{self,name,age): 
self.name=name 
self.age=age 
print("{p.name)’s age is :(p.age)”.format(p=Person('durga',48))) 
print("{p.name)'s age is :{p.age)”.format(p=Person('Ravi',50))) 


Note; Here Person object is passed as keyword argument. We can access by using its 
reference variable in the template string 


Case-9; Dynamic Formatting using format() 


1) string="{:{fillHalignXwidth))" 
2)  print{stringformat(‘cat fi 
3)  print{string-format{‘cat fi 
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\4)_print(string.format(‘cat’ fil: 
5) print{string format(‘cat fil 


Output; 
*cat* 
teat? 
cat* 
setcat 


‘Case-10; Dynamic Float format template 
21) nums="{:{align}width).(precision}f)" 


2) print(num.format(123.236,lign='<",width=8,precision=2)) 
3) print{num.format(123.236,align=">",width=8,precision=2)) 


Case-11: Formatting Date values 

1) import datetime 

2) datetime formatting 

43) date=datetime.datetime.now() 

14) print("Wt's now:(:%d/4m/%Y H:%M:%S)* format(date)) 
‘Output: t's now:09/03/2018 12:36:26 

{Case-12; Formatting complex numbers 


1) complexNumber=1+2) 
2) print{"Real Part:(0.real) and Imaginary Part:(0.imag)* format(complexNumber)) 


Qutout: Real Part: 1.0 and imaginary Part: 2.0 
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Input: durga 
output: agrud 


5 = input(‘Enter Some String to Reverse:’) 
output = s[-1] 
print(output) 


Input: durga 
‘output: agrud 
) 


szinput'Enter Some String to Reverse:’) 
rareversedi(s) 

output=",join(r) 

printfoutput) 


Q3) Write a Program To REVERSE content of the given String by using 
while loop? 


input: durga 
output: agrud 


ssinput(‘Enter Some String to Reverse:') 
output=" 
{slen(s)-1 
while i>=0: 
outputzoutputes{i] 


10) print{output) 
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Input: Learning Python Is Very Easy 
output: Easy Very Is Python Learning 


ssinput{’Enter Some String:’) 


input: Durga Software Solutions’ 
‘output: 'agruD erawtfos snoitulos* 


s-input(’Enter Any String’) 
bes.split() 
et] 
for word in: 
HLappend(wor 
‘output="*join(3) 
10) print(output) 


Q6) Write a Program To REVERSE internal content of every second 
F ing? 


i/p: one two three four five six 
o/p: one owt three ruof five xis 


s'one two three four five six’ 
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12) HLappend(tii:-a) 
13) ised 

14) output ‘join(a) 

15) print(output) 


q7) 


ini 
a" Way: 


szinput('Enter input String:’) 
print{'Characters present at Even index) 
0 
while iclen(s): 

prints) 


2 
print('Characters present at Odd Index:') 
fet 
while iclen(s): 

10) print(st) 

hu) isie2 


‘\durgaclasses>py test.py 
Enter Input String:durgasoftware 
Characters present at Even Index: 


sharacters present at Odd index: 
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24 Way: 


1) ssinput('Enter input String:') 

2). print'Characters present at Even index:'s[0::2)) 
3) print(‘Characters present at Even index:s[:2]) 
14) prnt( ‘Characters present at Odd Index:s{1::2)) 


Q8) Write a program to merge characters of 2 strings into a single 
r hy = 
Input: 
si="RAV' 
s2='TEIA’ 


‘Output: RTAEVIIA 


sie'RAVI 
s2='TEIA’ 
output=" 
ir0,0 
While Klen{st) or jelen(s2): 
‘output=output+s: [i]+s2[)] 
inte 
sje 
print(output) 
Qutout: RTAEVIIA 
22 way by using map: 
1) st='Rave’ 
2) s2='TEIA’ 
83) [list(mapllambda xysxty,s1,2)) 
4) print("join(0)) 


Note: The above program can work if the lengths of 2 strings are same. 
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si=inputt'Enter First String) 
s2zinputEnter Second String’) 
output=" 
0,0 
‘while fclen(s3) or fclen(s2}: 
iisten(st): 
output=output+si[i) 
ile 
Ifjeten(s2} 
output=output+s2{j) 
11) jsiet 
12) print(output) 


Output; 
D:\durgaclasses>py test.py 
Enter First String:RAVIKIRAN 
Enter Second String:TEIA 
RTAEVIIAKIRAN 


D:\durgaclasses>py test.py 

VI 

: TEIAKIRAN 
RTAEVIIAKIRAN 


5) Assume input string contains only alphabet symbols and digits 


input: B4A103 
output: ABD134 


for chins: 
if chisalpha): 
alphabets. append(ch) 
10) else: 
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11) digits-append(ch) 
12) output=" join(sorted{alphabets}+sorted{ digits)) 
13) print(output) 


Alternative way: 


alphabets: 
digits= 
for chins: 
if ch.isalpha(): 
alphabets+=ch 
else: 
digitse=ch 
output="* 
10) for ch in sorted{aiphabets): 
11) outputzourput+ch 
12) for ch in sorted(digits): 
13) outputzoutputéch 
14) print(output) 


Q10) Write a program for the following requirement? 


1) input: aab3cz 
2) output: aaaabbbec 


s=input{’Enter Some String where alphabet symbol should be followed by digits’) 
output="" 
for chin s: 
if ch.isalpha(): 
xech 
else: 
dzint{ch) 
11) output=outputex?d 
12) print{output) 
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Input: a322b4 
output: aaabbbbzz (sorted String) 


szinput('Enter Some String where alphabet symbol should be followed by digit’) 


if ch.isalpha(): 

ech 

else: 
10) deint(ch) 
11) target=targetrxtd 
12) output = " join(sorted(target)) 
13) print{output) 


Q12) Write a program for the following requirement? 


1) input: aaaabbbeez 
2) output: 4aab2ciz 

3) 

4) ss'aaaabbbcer! 

5) outputs" 

6) previous=s(0] 

7) 

8) 

9) 

10) if sfil==previous: 

11) exert 

12) else: 

13) output-outputestrc}+previous 
14) previous=s{i] 

1s) ct 

16) if =slen(s)-t: 

17) outputoutputestr{c}+previous 
8) iste 

19) print{output) 
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Q13) Writ 
Input: a4k3b2 
Output: aeknbd 


In this example the following two functions are required to use 
1) gtd: To find unicode value for the given character 
Ea: print(ord\'a') #97 
2) chr: To find corresponding character for the given unicode value 
Eg: print(che(97)) # 


|2) s='agkab2" 

|2) output=" 

|3) for eh ins: 

\9 If chisalphat): 

5) ech 

|6) output=outputech 
7) else: 

8) ‘d=int(ch) 

9) mewe= che(ord(x)+d) 
10) output=output+newe: 
|12) printfoutput) 


Q14) Write a program to remove duplicate characters from the given 


input String? 


Input: AZZ2BCDABBCDABBBBCCCCDDDDEEEEEF 
Output: AZBCDEF 


wway 


1) s='AZZZBCDABBCOABBBBCCCCODDDEEEEEF 
2) output=" 

3) for ch ins: 

14) if ch not in output: 

5) _output=outputech 

(6) print(output) # AZBCDEF 
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s='AZZ2BCDABBCDABBBBCCCCDDDDEEEEEF 


print{output) # AZBCDEF 


way by using set tbut no guarantee forthe andes) 


1) s='ABCDABXXXBCDABBBBCCCZZZZCDDDDEEEEEF’ 
2) slsset(s) 

3) outputs" join(s1) 

44) print{output) #CAEZBFD 


Q15) Write a program to find the number of occurrences of each 
character present in the given string? 


s'ABCDABXXXBCDABBBBCCCZZZ2CDDDDEEEEEF” 
tt) 
for eh ins: 
ifeh notin 
Lappendich) 


for ch in sorted{!}: 
print('() occurrs{} times’ format{ch s.count(ch))) 


.get(ch,o}+1 
5) for kv in d.items(): 
'6)_print('() oceurrs{} times! format{k,v)) 


sas | https://www.youtube.com/durgasoftware 


BB puthon 


Eorsorting purpose: 


1) for kv in sorted{d.items()): 
12) print('{} occurrs {} times’ format(k,v)) 


Q16) Writ 
Input: ABAABBCA 
Output: 4a381¢ 


1) sABAABBCA 
2) outputs" 

3) de() 

4) for chins: 

5) dlchJ=d.get(ch,o}+1 

6) for kv in sorted{a.items()}: 
7) output=outputestriv}+k 
8) print(output) 


Q17) Write the program for the following requirement: 
Input: ABAABBCA 
Output: aaBaca 


1) sABAABBCA 
2) output=" 

3) def} 

4) for chins: 

5) dlchJed.get(ch,o}+1 

66) for kv in sorted(d.items()): 
7) output=output+kestr{v) 
'8)_print(output) 


Q18) Write _a program to find the number of occurrences of each 
; ing? 


s-input{‘Enter some string to search for vowels) 
ve’ ul 

a) 

for chin 
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6) dfechIed.get{ch,o}+3 
7) for k,v in sorted{d.items()): 
8) print('() occurrs {} times'.format{k,v)) 


D:\durgaclasses>py test.py 

Enter some string to search for vowels: DURGASOFTWARESOLUTIONS 
A occurrs 2 times 

E occurrs 1 times 

Voccurrs 1 times 

O occurrs 3 times 

Uoceurrs 2 times 


D:\durgaclasses>py test.py 
Enter some string to search for vowels:mississippi 
ioccurrs 4 times 


Q19) Write a program to check whether the given two strings are. 
anagrams or not? 


‘Two strings are said to be anagrams iff both are having same content irrespective of 
characters position. 


Eg: lazy and zaly 


1) stsinput("Enter first string") 

2) s2zinput("Enter second string 

3) M{sorted(st)==sorteds2)): 

'4) _print{"The strings are anagrams.") 
5) else: 

'6)_print{"The strings aren't anagrams.") 


Output; 

|\durgaclasses>py test.py 
Enter first string:lazy 
Enter second string:zaly 
The strings are anagrams. 


D:\durgaclasses>py test.py 
Enter first string:durga 
Enter second string-urgadd 
‘The strings aren't anagrams. 
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Q20) Writ 
ornot? 


A string is said to be palindrome iff original string and its reversed strings are equal. 


put ("Enter Some string:") 


5) _print("The given string is not palindrome’) 


D:\durgaclassesopy test.py 
Enter Some string:ievel 
The given string is palindrome 


D:\durgaclasses>py test.py 
Enter Some string:madam 
The given string is palindrome 


Enter Some string:apple 
‘The given string is not palindrome 


532112345 
‘output: ax, by2,<23,d4,05f,g 


s1s'abedefg’ 


13) if iten(s3) 
18) output-outputestfid 
15) ined 
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itjten(s2}: 
output=outputes2{j] 
ied 

if kelen(s3): 
output=output+s3{k] 
eke 

print(output) 
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@ If we want to represent a group of individual objects as a single entity where insertion 
order preserved and duplicates are allowed, then we should go for List. 

@ insertion order preserved. 

@ duplicate objects are allowed. 

@ heterogeneous objects are allowed. 

list is dynamic because based on our requirement we can increase the size and 
decrease the size. 

@ In ist the elements will be placed within square brackets and with comma seperator. 

® We can differentiate duplicate elements by using index and we can preserve insertion 
‘order by using index. Hence index will play very important role. 

® Python supports both positive and negative indexes. +ve index means from left to 
right where as negative index means right to left. 


@ List objects are mutable.i.e we can change the content. 


Creation of List Objects: 


1) We can create empty list object as follows... 


1) list=() 

2) print(list) 

3) print(typetlist)) 
4) 

0 

6) <class ist’> 


If we know elements already then we can create list as follows list = [10, 20, 30, 40] 
‘With Dynamic input: 


1) ‘list-eval{input("Enter Ust:")) 
2) print(ist) 
3) print(typettist)) 


D:\Python_classes>py test.py 
Enter List:[10,20,30,40] 

[10, 20, 30, 40} 

<class li 
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) With list() Function: 


2) tist{range(0,10,2)) 
2) print(t) 
3) print{type()) 


D:\Python_classes>py test.py 
(0,2, 4,6,8) 
<class lst’> 


& 


2) s="durga" 
2) ‘Ialist(s) 
3) print(l) 


D:\Python_dasses>py test.py 
aw, "eg, a1) 


5) With split) Function: 


11) s="Learning Python is very very easy ti!" 
2) les.split() 

3) print(ty 

14) print(type(t)) 


D:\Python_classes>py test.py 
ing’, ‘Python’, ‘is, ‘very’, ‘very’, ‘easy’, “I'] 


‘Note: Sometimes we can take list inside another list, such type of lists are called nested 
lists, 
[10, 20, (30, 40}) 


Accessing Elements of List: 


‘We can access elements of the list either by using index or by using slice operator(:) 


1)By using Index: 
@ Ust follows zero based index. ie index of first element's zero. 
List supports both +ve and -ve indexes. 
 #ve index meant for Left to Right 
index meant for Right to Left 
{[20, 20, 30, 40] 


https://www.youtube.com/durgasoftware 


BA puthon 


4 3 2 


tise —@ Lo L220 [20 T 20] 
o 12 3 


© print(ist{o)) > 10 
& print(ist(-1}) > 40 
© print(list{10}) > index€rror: ist index out of range 


2) By using Slice Operator: 
‘Syntax; list2 = list1[start:stop:step] 


Start > It indicates the Index where slice has to Start 
Default Value is 0 


‘Stop > It indicates the index where slice has to End 
Default Value is max allowed Index of List ie Length of the List 


Step > increment value 
Default Value is 2 


n=f2,2,3.45,6,7,8,9,10] 
print(nl27:2)) 
print(nl:2}) 
print(o(3:7) 
printinf@2:-2)) 
print{nfa:100)) 


Qutput, 
\Python_classes>py test.py 
15,71 
7,9) 
4,5,6,71 
19,7,51 
(5,6, 7,8, 9, 10] 
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List vs Mutability: 


‘Once we creates a List object, we can modify its content. Hence List objects are mutable. 


11) n=[10,20,30,40) 
2) printia) 
3) nfa]=777 
4) print(n) 


D:\Python_classes>py test.py 


[20, 20, 30, 40] 
(10, 777, 30, 40} 


tT ing the Elem f List: 
‘The sequential access of each element inthe lst is called traversal. 
1)By using while Loop: 
n= (0.1,2,3,4,5,6,7,8,5,10] 
iso 
while 1 len(n): 
print(n(i) 
ikea 


D:\Python_classes>py test.py 


0 


2)By using for Loop: 


1) n=[0,1,2,3,4,5,6,78,9,10] 
2) for niin n: 
3) print{na) 
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D:\Python_classes>py test.py 


1) n=[0,1,2,3,4,5,6,7,8,9,10] 


3) ifna%z==0: 
4) print(na) 


D:\Python_classes>py test.py 


4)To display Element 


2) eae) 
2) x= lent!) 

3) fori in range(x}: 

14) _print(ifl,"is available at positive index: “j,"and at negative index: *i-x) 


D:\Python_classes>py test.py 

‘Ais available at positive index: 0 and at negative index: -3, 
Bis available at positive index: 1 and at negative index: -2 
Cis available at positive index: 2 and at negative index: -1 
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Important Functions of List: 
1 
1)len0): 


Returns the number of elements present in thelist 
Eg: n= [10, 20, 30, 40] 
print(len(n) > 4 


2) count(): 


It returns the number of occurrences of specified item in the list 


2) ne[1,2,2,2,2,3,3] 
rint(n.count(2)) 
rint(n.count(2)) 

(4) print{n.count(3)) 

5) print{n.count(4)) 


D:\Python_classes>py test.py 
1 


4 
2 
0 


3) index(): 


Returns the index of first occurrence of the specified item. 


n= (1, 2,2,2,2,3,3) 
print(n.index(2)) > 0 
print{n.index(2)) > 1 
print{n.index(3)) > 5 
print{n.index(4)) > Valuetrror: 4 is not in list 


Note; ifthe specified element not present in the list then we will get ValueError Hence 
before index|) method we have to check whether item present inthe list or not by using in 
operator. 

print{ 4 in n) > False 
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Il. Manipulating Elements of List: 


1) append() Function: 


We can use appendi) function to add item at the end of the list. 


4) list) 

2) list-append("A") 
3) listappend("s") 
44) listappend("C") 


classes>py test-py 
cd 


Eg; To add all elements to list upto 100 which are divisible by 10 


a) stl 
2) for iin range(101): 
3) ifi%10e=0: 
'4)—tistappendt) 
5) print(list) 


\Python_classes>py test.py 
10, 20, 30, 40, 50, 60, 70, 80, 90, 100) 


insert() Function: 


To insert item at specified index position 


1) n[1,2,3,4,5] 
2) ninsert(1,888) 
3) print{n) 


D:\Python_classes>py test.py 
(1, 888, 2, 3, 4,5) 


1) 12,3,4,5] 

2) n.insert(10,777) 
3) n.insert(-10,999) 
4) print(n) 


D:\Python_classes>py test.py 
[999, 1, 2, 3, 4,5, 777] 
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Note: Ifthe specified index is greater than max index then element will be inserted at last 
position. if the specified index is smaller than min index then element will be inserted at 
first position. 


Differences between append() and insert() 
[__ append() insert) | 
Th Uist when we add any element twill | in Ust we can insert any clement in 

come in ast. twill be last element._| particular index number 


3) extend() Function: 
To add al items of one list to another ist 
Mextend(l2)_ 
all items present in 2 wil be added to 2 


1) ordert=["Chicken","Mutton®, "Fish" 
2) order2=["RC","KF","FO") 

3) order1.extend{order2) 

44) print(order) 


D:\Python_classes>py test.py 
['Chicken’, ‘Mutton’, ‘Fish’, 'RC’, "KF, 'FO") 


1) order = ["Chicken","Mutton","Fish"] 


2) order.extend|""Mushroom*) 
3) print(order) 


D:\Python_classes>py test.py 
['chickes 


4) remove() Function: 
‘We can use this function to remove specified item from the list. the item present 
multiple times then only first occurrence will be removed. 


1) -n=(40,20,10,30] 
2) n.remove(10) 
3) print{a) 


D:\Python_classes>py test.py 
[20, 10, 30) 


If the specified item not present in list then we will get ValueError 
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11) n=[20,20,20,30) 
2) n.remove(40) 
3) print(a) 


Valuetrror:list.remove(x): x notin list 


Note: Hence before using removet) method first we have to check specified element 
present in the list or not by using in operator 


5) pop() Function: 
We removes and returns the last element ofthe list. 
+ This is only function which manipulates list and returns some element. 


1) n=[10,20,30,40} 
2) print{n.pop()) 
3) print{n.pop()) 
4) print(n) 


D:\Python_classes>py test.py 
40 

30 

{10, 20) 


I the list is empty then pop() function raises indexError 


1) net) 
2) print{n.pop()) > Index€rror: pop from empty list 


Note: 

41) popi) isthe only function which manipulates the lst and returns some value 

2) In general we can use append() and pop() functions to implement stack datastructure 
by using list, which follows LIFO{Last In Fest Out) order. 


In general we can use pop() function to remove last element of the list. But we can use to 
remove elements based on index. 


‘n.pop(index) > To remove and return element present at specified index. 
‘n.pop() > To remove and return last element of the list 


1) 1m =[10,20,30,40,50,60] 

2) print(n.pop()) -> 60 

3) print(n.pop(2)) > 20 

14) _print(n.pop(10)) > Index€rror: pop index out of range 
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Differences between remove() and pop() 


3) We can use to remove special element | 1) We can use toremove last element 
from the List. from the List. 


2) It returned removed element. 


3) H special element not available then we | 3) IfList is empty then we get Error. 
get VALUE ERROR. 


‘Note; List Objects are dynamic. i.e based on our requirement we can increase and 
decrease the size, 


appendi), insert(), extend() > for increasing the size/growable nature 
remove(), pop() ~ for decreasing the size /shrinking nature 


Ill) Ordering Elements of List: 
1) reverse(); 


We can use to reverse() order of elements of list. 


1) -n=(20,20,30,40] 
2) nreverse() 
3) print(n) 


\Python_classes>py test.py 
140, 30, 20, 10} 


2) sort(): 
Inlist by default insertion order is preserved. if want to sort the elements of ist 
according to default natural sorting order then we should go for sort() method. 


For numbers > Default Natural sorting Order is Ascending Order 
For Strings > Default Natural sorting order is Alphabetical Order 


1) n= (20,5,15,10,9] 

2) nsort() 

3) print{n) > (0,5,20,15,20] 

'4) 

5) s=["Dog","Banana","Cat”,"Apple") 

6) ssort() 

7) print{s) > [’Apple',"Banana’,‘Cat’,'Dog’] 
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Note: To use sort{) function, compulsory list should contain only homogeneous elements. 
Otherwise we will get Typetrror 


2) n=[20,20,"8","8") 
2) nsort() 
3) print(a) 


‘Typetrror: '<' not supported between instances of str’ and ‘int’ 


Note: tn Python 2 if List contains both numbers and Strings then sort) function frst sort 
‘numbers followed by strings 


2) n=(20,"8",10,"A"] 
2) nsort() 
3) print{n)e (10,20, 


But in Python 3 it is invalid. 


‘We can sort according to reverse of default natural sorting order by using reverse=True 
argument. 


1) = (40,10,30,20) 
2) nsort() 

3) print(n) > (10,20,30,40} 
14) n.sort{reverse = True) 
5) print(n) > [40,30,20,10} 
6) nasort(reverse = False) 
7). print{n) > (10,20,30,40} 


jasing and Cloning of List Object: 
1e process of giving another reference variable to the existing list is called aliasing. 


1) x=(10,20,30,40] 


2) yex rs 
3) print{id(x)) sad 
4) print(idty)) 


‘The problem in this approach is by using one reference variable if we are changing 
content, then those changes will be reflected to the other reference variable. 


BA python 


3) yial=777 
(4) print(x) > (20,777,30,40] 


To overcome this problem we should go for cloning. 
‘The process of creating exactly duplicate independent object is called cloning. 


‘We can implement cloning by using slice operator or by using copy() function. 


1) By using Slice Operator: 


1) x= (10,20,30,40] 
2) y= xt) 

3) vial=777 

14) print(x) > (20, 20, 30, 40} 
5) print(y) > [10, 777, 30, 40) 


3) ya) = 777 
4) print (x) > (10, 20, 30, 40} 
5) print(y) > [10, 777, 30, 40) 


[* Ee 1 * 1 * | 


Q) Difference between = Operator and copyi) Function 
‘© = Operator meant for aliasing 
© copy() Function meant for cloning 
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Mathema' erators for 
‘We can use + and * operators for List objects. 


1) Concatenation Operator (+): 


We can use + to concatenate 2 lists into a single list 


1) a=[10,20, 30] 
(40, 50, 60) 

3) c=arb 

{4)_print(c) > {10, 20, 30, 40, 50, 60] 


Note: To use + operator compulsory both arguments should be list objects, otherwise we 
will get Typetrror. 


Ea 
‘€= a+40 > TypeError: can only concatenate list (not “int”) to list. 
¢=a+{40] > Valid 


2) Repetition Operator (*): 


We can use repetition operator * to repeat elements of list specified number of times. 


1) x= (10, 20, 30), 
2) yext3 
3) print{y) > [10, 20, 30, 10, 20, 30, 10, 20, 30) 


We can use comparison operators for List objects. 
x= ["Dog”, "Cat", "Rat") 
¥=[°Dog", "cat, "Rat") 
1=[°006", "CAT", "RAT] 


peint(x == y) > True 
2) > False 


Note: Whenever we are using comparison operators (==, I+) for List objects then the 
following should be considered 

1) The Number of Elements 

2) The Order of Elements 

3) The Content of Elements (Case Sensitive) 
Note; When ever we are using relatational Operators (<, <=, >, >=) between List Objects, 
only 1" Element comparison willbe performed. 
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= [40, 50, 60, 100, 200} 
print(xy) > True 
print(x>=y) > True 
Print(xey) > False 
print(x<=y) > False 


(Dog, "Cat", “Rat"] 
at", "Cat", "Dog" 
print(x>y) > False 
printhoo=y) > False 
print(x<y) > True 
print(xcey) > True 


‘We can check whether element is a member of the list or not by using memebership 
operators, 


2) in Operator 
2) not in Operator 


1) ns[10,20,30,40) 
2) print (20 in n) 

3) print (10 not in n) 
(4) print (50 in n) 

5) print (50 not in n) 


Qutout 
True 
False 
False 
True 


clear() Function: 


‘We can use clear() function to remove all elements of List. 


11) n=(10,20,30,40) 
2) print{n) 
3) nclear() 
4) print(n) 


16| https://www.youtube.com/durgasoftware 


D:\Python_classes>py test.py 
[20, 20, 30, 40] 
o 


Nested Lists: 
Sometimes we can take one list inside another st. Such typeof list recalled nested 
ists. 


1) n=[20,20,{30,40]] 
2) print(n) 

3) print(nfo) 

(4) print(n(2]) 

5) printiaf2]toy) 

6) print(nf2}(2)) 


Output. 
D:\Python_dlassespy test.py 
(10,20, (30, 40]) 


Note: We can access nested lst elements by using index just like accessing multi 
dimensional array elements. 


Nested List as Matrix: 


In Python we can represent matrix by using nested lists. 


1) ns[[10,20,30],[40,50,60],[70,80,90]] 

printn) 
print("Elements by Row wise:") 
fortines 

print) 
print("Elements by Matrix style") 
fori in range(len(n)): 

for jin rangeflen(n{i})): 

print(n{i}{jLend=" ") 
print() 
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D:\Python_classes>py test.py 
{[20, 20, 30], [40, 50, 60], [70, 80, 90]] 


Elements by Row wise: 
(10, 20, 30] 
(40, 50,60] 
{70, 80, 0] 


Elements by Matrix styl 
102030 
40 50 60 
708090 


List Comprehensions: 


Itis very easy and compact way of creating list objects from any iterable objects, 
(Uke List, Tuple, Dictionary, Range etc) based on some condition. 


‘Syntax: lst = (expression for item in list if condition) 


1) 5= [x*x for x in range(2,13)] 
2) print 

3) v= [2**x for x in range(1,6)} 
4) print(y) 

5) m= [x for xin sif x%2==20) 
6) print(m) 


D:\Python_classes>py test.py 

2, 4, 9, 16, 25, 36, 49, 64, 81, 100] 
(2, 4, 8, 16, 32) 

[4, 16, 36, 64, 100) 


1) words=["Balaiah”,"Nag”,"Venkatesh*,"Chiranjeevi"] 
2) I={w{0] for w in words} 
3) print(t) 


‘Qutput: ('s', ‘Nv’, 'C] 


1) numt=[10,20,30,40] 

2), num2=(30,40,50,60] 

3) num3={i for lin numt iF not in num] 

44) print{owms) {10,20} 

5) 

6)_common elements present in numt and num2 
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) num4=[i for iin numt if in numa} 
pprint(muma) [30, 40) 


words="the quick brown fox jumps over the lazy dog” split() 
print{words) 
le{{w.upper(),len(w)] for win words) 


‘brown’, ‘fox, ‘jumps’, ‘over’, ‘the’, ‘lazy’, dog’) 
{UTHE:, 3}, (QUICK; 5}, {BROWNY, 8], (FOX, 3], (HUMPS: 5], [OVER 4, 
[THEY 3}, (LAZY’, 4], 00", 3]] 


Q) Write ap ——e 7 


fovu'] 

word=input("Enter the word to search for vowels: ") 

found=(] 

for letter in word: 

(letter in vowels: 
if letter not in found: 
found.append(letter) 

print{found) 

'9)_print("The number of different vowels present in, word, "is",len{found)) 


D:\Python_classesopy test.py 
Enter the word to search for vowels: durgasoftwaresolutions 

[wha "o eT] 

‘The number of different vowels present in durgasoftwaresolutions is S 


List out all Functions of List and write a Program to use these Functions 
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1) Tuple is exactly same as List except that itis immutable. i.e once we creates Tuple 
‘object, we cannot perform any changes in that object. 

2), Hence Tuple is Read only version of List. 

3) If our data is fixed and never changes then we should go for Tuple. 

4) Insertion Order is preserved 

5) Duplicates are allowed 

6) Heterogeneous objects are allowed. 

7), We can preserve insertion order and we can differentiate duplicate objects by using 
index. Hence index will play very important role in Tuple also. 

'8) Tuple support both +ve and -ve index. +ve index means forward direction (from left to 
right) and -ve index means backward direction (from right to left) 

9) We can represent Tuple elements within Parenthesis and with comma seperator. 

10) Parenethesis are optional but recommended to use. 


1), t=10,20,30,40 
2) print(t) 

3) print(type(t)) 

is) 

5) Output 

6) (10, 20,30, 40) 

ul 

8) <class ‘tuple’> 

9) tl) 

10) print(type(t) > tuple 


Note: We have to take special care about single valued tuple.compulsary the value 
should ends with comma, otherwise it is not treated as tuple. 


1) t=(19) 
2) print) 

3) print(typete)) 
'4) 

5) Output 

6) 10 

7) <class ‘in’> 


t=(10,) 
print(t) 
print(typett)) 


Output 
(20,) 
<class tuple’> 
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Q) Which of the following are valid Tuples? 


t= (10, 20, 30, 40) 


1jt=0 


Creation of Empty Tuple 


2)t=(10,) 
t=10, 
Creation of Single valued Tuple, Parenthesis are Optional, should ends with Comma 


3)t=10, 20, 30 
t= (10, 20, 30) 
Creation of multi values Tuples & Parenthesis are Optional, 


4) By using tuple() Function: 


1) list=[10,20,30} 
tstuple(list) 
print(t) 


‘tstuple(range(10,20,2)) 
print(t) 


Accessing Elements of Tuple: 


‘We can access either by index or by slice operator 


1) By using Index: 


1) t= (10, 20, 30, 40, 50, 60) 
2) print(t{o}) > 10 
3) print(t{-1]) > 60 
14) print(t{100}) > indexrror: tuple index out of range 
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2) By using Slice Operator: 


3) t=(10,20,30,40,50,60) 
2) 

3) 

(4). print(ef::2)) 


Output 
(30, 40, 50) 
(30, 40, 50, 60) 
(10, 30, 50) 


Tuple vs Imm: ility: 


'* Once we creates tuple, we cannot change its content. 
‘+ Hence tuple objects are immutable. 


Eg 
‘t= (10, 20, 30, 40) 
1t{1] = 70 > Typetrror: ‘tuple’ object does not support item assignment 


Mathematical Operators for Tuple: 


‘We can apply + and * operators for tuple 


1) Concatenation Operator (+): 


1) t1*(10,20,30) 
2). t2(40,50,60) 

3) taetiet2 

'4) _print(t3) > (10,20,30,40,50,60) 


2) Multiplication rator OR Ri ‘ition yr (*) 


1) t4=(10,20,30) 
2) t2=t1*3 
3) print(t2) > (10,20,30,10,20,30,10,20,30) 
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Eg: t= (10,20,30,40) 
print(ten(t)) > 4 


2) count() 


To return number of occurrences of given element in the tuple 


Eg: t= (10, 20, 10, 10, 20) 
print(t.count(10)) > 3 


3) index() 
© Returns index of first occurrence of the given element. 
+ ifthe specified element is not available then we will get Valuetrror. 


Eg: t= (10, 20, 10, 10, 20) 
print(t.index(10}) > 0 
print(t.index(30)) > ValueError: tuple.index(x): x not in tuple 


4) sorted() 


To sort elements based on default natural sorting order 


1) t=(40,10,30,20) 
2) t=sortedit) 
3) print(ta) 

4) print(th 


Qutout 
{20, 20, 30, 40} 
(40, 10, 30, 20) 


We can sort according to reverse of default natural sorting order as follows 
{1 = sorted(t, reverse = True) 
print(t) > [40, 30, 20, 10) 
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5) min() And max() Functions: 


‘These functions return min and max values according to default natural sorting order. 


1) t= (40,20,30,20) 
2) print{min(t}) > 10 
3) print{max(t}) > 40 


6) cmp(): 

® It compares the elements of both tuples. 

® If both tuples are equal then returns 0 

@ If the first tuple is less than second tuple then it returns -1 

@ If the first tuple is greater than second tuple then it returns +1 


*35(10,20,30) 

printfemp(ti,t2)) > -2 
print(emp(ta,t3)) > 0 
print{cmp(t2,t3)) > +2 


‘Note; cmp() function is available only in Python? but not in Python 3 


Tuple Packing and Unpacking: 


‘We can create a tuple by packing a group of variables. 


#30 
d=40 

teabed 
Brint{t} > (10, 20, 30, 40) 


Here a, b, ¢,d are packed into a Tuple t. This is nothing but Tuple packing. 
‘Tuple unpacking Is the reverse process of Tuple packing. 
‘We can unpack a Tuple and assign its values to different variables. 


2) aber 


H t=(10,20,30,40) 
3) print("a=", 


‘Output a= 10 b= 20 c= 30 d= 40 
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Note: At the time of tuple unpacking the number of variables and number of values 
should be same, otherwise we will get Value€rror. 


Ee 
‘t= (10,20,30,40) 
a,b, €=t > ValueError: too many values to unpack (expected 3) 


Tuple Comprehension. 
‘Tuple Comprehension is not supported by Python. 
t= (x92 for xin range(3.6)) 
Here we are not getting tuple object and we are getting generator object. 


1) te (x92 for x in range(,6)) 
2) print(typett)) 

3) forxint: 

14) print(x) 


D:\Python_classes>py test.py 


teeval(input{"Enter Tuple of Numbers:")) 
Islen(t) 
sum=0 
for xin t: 
sum=sumtx 
print("The Sum=",sum) 
print("The Average=",sum/I) 


D:\Python_classes>py test.py 

Enter Tuple of Numbers:(10,20,30,40) 
The Sum= 100 

The Average= 25.0 


D:\Python_classes>py test.py 
Enter Tuple of Numbers: (100,200,300) 
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‘The Sum= 600 
‘The Average= 200.0 


ifferences between 


ind Tuple: 


List and Tuple are exactly same except small difference: List objects are mutable where 


‘a5 Tuple objects are immutable. 


Inboth cases insertion order is preserved, duplicate objects are allowed, heterogenous 
objects are allowed, index and slicing ae supported. 


1) List is a Group of Comma separeated 
Values within Square Brackets and 
‘Square Brackets are mandatory. 

Eg: |= (10, 20, 30, 40) 


2), List Objects are Mutable i.e. once we 
‘creates List Object we can perform any 
changes in that Object. 

Eg: it] = 70 


3) ifthe Content is not fixed and keep on 
changing then we should go for List. 


“@)_ List Objects can not used as Keys for 
Dictionries because Keys should be 
Hashable and Immutable, 


1) Tuple is a Group of Comma separeated 
Values within Parenthesis and. 
Parenthesis are optional. 

t= (10, 20, 30, 40) 
t= 10, 20, 30, 40 

2) Tuple Objeccts are Immutable Le, once 
we creates Tuple Object we cannot 
change its content. 

t{1] = 70 Valuetrr 


3) ifthe content is fixed and never changes 


then we should go for Tuple. 

2) Tuple Objects can be used as Keys for 
Dictionries because Keys should be 
Hashable and Immutable. 
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Hf we want to represent a group of unique values as a single entity then we should go 
bes 

Duplicates are not allowed. 

Insertion order is not preserved.But we can sort the elements. 

Indexing and slicing not allowed for the set. 

Heterogeneous elements are allowed. 

Set objects are mutable i.e once we creates set object we can perform any changes in 
that object based on our requirement. 

‘We can represent set elements within curly braces and with comma seperation 

‘We can apply mathematical operations like union, intersection, difference etc on set 
objects. 


Creation of Set Objects: 


1) s=(10,20,30,40) 
2) print(s) 
3) print(type(s)) 


Qutout 
{40, 10, 20, 30) 
<class ‘set’> 


‘We can create set objects by using set() Function $= set(any sequence) 


1) |= {10,20,30,40,10,20,10) 
2) sesettl) 
3) print(s) # (40, 10, 20, 30) 


EB s=set(range(5)) 
2) print{s) #(0, 1,2, 3, 4) 


Note: 

© While creating empty set we have to take special care. 
© Compulsory we should use set() function. 

® s={} > tis treated as dictionary but not empty set. 


4) sf) 
2) print(s) 
3) print{typets)) 
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0 


<class 'dict’> 


ce 


1) seset() 
2) print(s) 
3) print(type(s)) 


Output, 
set() 
<class 'set'> 


Important Functions of Set: 
1) adda: 


‘Adds item x to the set. 


1) s={10,20,30) 
2) s.add(40); 
3) print{s) #(40, 10, 20, 30) 


2) update(x,v.z): 
To add multiple items tothe set. 
‘Arguments are not individual elements and these are iterable objects lke List, Range 
te 


All elements present in the given Iterable objects will be added to the set. 


2) t=(40,50,60,10) 
3) s.update(|,range(S)) 


E s={10,20,30) 
14) print(s) 


Outpt: (0, 1, 2 3, 4,40, 10, 50, 20, 60, 30) 
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Q) What is the difference between add() and update! 
Functions in Set? 
= We can use add{) to add individual item to the Set,where as we can use update() 
function to add multiple items to Set. 
© _add{) function can take only one argument where as update() function can take any 
number of arguments but all arguments should be iterable objects. 


3) s.update(10) > Type€rror: ‘int’ object is not iterable 
4), s.update(range(1,10,2),range(0,10,2)) 


3) copvi): 
‘Returns copy of the set. 
© Itis cloned object. 


1) s={10,20,30) 
2) si=s.copy() 
3) print(sa) 


4) popl): 


It removes and returns some random element from the set. 


1) $=(40,10,30,20) 
2) prints) 

3) print(s.p0p() 
14) print(s) 


‘Qutout. 

{40, 10, 20, 30) 
40 

(10, 20, 30) 


5) remove(x): 
+ itremoves specified element from the set. 
'* If the specified element not present in the Set then we will get KeyError. 


bi Secale 
3) print {0{s) 40, 10, 20) 
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|4) ssremove(50 KeyError: 0) 50 


6) discard(x): 
1) Itremoves the specified element from the set. 
2) If the specified element not present in the set then we won't get any error. 


2) s={10, 20, 30) 
2), s.discard(10) 
3) print (O(s) 20, 30) 
4) s.diseard(50) 
5) print (O(s) 20, 30) 


‘Q) What is the difference between removel) and discard() functions in Set? 
Q) Explain differences between pop(),remove() and discard{) functionsin Set? 


7) clear(): 


‘To remave all elements from the Set. 


1) s=(20,20,30) 
2) print(s) 
3) s.clear() 
14) print(s) 


Qutout, 
(10, 20, 30) 
set() 


Mathematical Operations on the Set 


1) union(): 
'* x.union(y) > We can use this function to return all elements present in both sets 
= xunion(y) OR xly. 


1) x= {10, 20, 30, 40) 

2) y= {30, 40, 50, 60) 

3) print (x.union(y}) > {10, 20, 30, 40, 50, 60) 
4) print ely) > {20, 20, 30,40, 50,60} 


2) intersection(): 
‘* x intersection(y) OR xy. 
‘+ Returns common elements present in both x and y. 
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1) x={10, 20, 30, 40) 

2) y={30, 40, 50, 60) 

3) print (x.intersection(y)) > (40, 30) 
4) print(x&y) > (40, 30) 


3) difference(): 
‘« x.difference(y) OR x-y. 
‘Returns the elements present in x but not in 


x= (10, 20, 30, 40) 

= (30, 40, 50, 60) 

print (xifference(y)) > 10, 20 
print (xy) > (20, 20) 

print (y-x) > (50, 60) 


4) symmetric_difference(): 
‘+ xsymmetric_differencely) OR x*y. 
‘+ Returns elements present in either x OR y but not in both. 


1) x= 20, 20, 30, 40) 

2) y= (30, 40, 50, 60) 

3) print (x.symmetric_difference(y)) > (20, 50, 20, 60) 
4) print{x*y) > {20, 50, 20, 60) 


rs: (in, not in) 


t 


False 


Set Comprehension 


Set comprehension is possible. 


2) print (s) > {0, 1, 4, 9, 16) 


1) $= (xx forxin range(5)} 
3) 
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14) $= {2**x for xin range(2,10,2)} 
5) print (s) > {16, 256, 64, 4) 


1) =(10,20,30,40) 
2) print(s{0}) > Type€rror: ‘set’ object does not support indexing 
3) print{s{1:3)) > Typetrror: ‘set’ object is not subscriptable 


Q) 
Approach -1 Approach -2 


1) Ieevalfinput("Enter List of values: )) 2) Izeval(input("Enter List of values: ")) 
2) seset() 
3) print(s) for xin tk: 
ifxnot in Mt: 

D:\Python_classes>py test.py H.append(x) 
Enter List of values: [10,20,30,10,20,40] print(ia) 
{40, 10, 20, 30} 

0:\Python_classes>py test py 

Enter list of values: [10,20,30,10,20,40) 

{10, 20, 30, 40] 


1) weinput("Enter word to search for vowels: ") 

2) sesetiw) 

5) print("The different vowel present in”, 
D:\Python_classes>py test.py 


Enter word to search for vowels: durga 
The different vowel present in durga are {'u', a’) 
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® We can use List, Tuple and Set to represent a group of individual objects as a single 
entity. 

® If we want to represent a group of objects as key-value pairs then we should go for 
Dictionary. 


Ei 
rollno— name 
‘© phone number address 
+ ipaddress —- domain name 


® Duplicate keys are not allowed but values can be duplicated. 
@ Hetrogeneous objects are allowed for both key and values. 
® Insertion order is not preserved 

® Dictionaries are mutable 

® Dictionaries are dynamic 

® indexing and slicing concepts are not applicable 


Note: in C++ and Java Dictionaries are known 2s "Map" where as in Perl and Ruby itis 
known as "Hash" 


How to Create Dictionary? 


© d=() OR d=dict) 
‘+ Weare creating empty dictionary. We can add entries as follows 


1), d{100}="durga” 
2) d200}="ravi" 
3) d{300]="shiva” 
{4)_print{d) > (2100: ‘durga’, 200: ‘raw’, 300: ‘shiva’) 


‘+ Ifwe know data in advance then we can create dictionary as follows 
d= (100? durga’ ,200-'ravi', 300:'shiva’) 
= d= {key:value, key-value) 


How to Access Data from the Dictionary’ 


‘We can access data by using keys. 
1), d= {100:'durga’,200:ravi',300:'shiva'} 
2) print(d{100}) —tdurga 
3) print{éf300}) shiva 


If the specified key is not available then we will get KeyError 
print(d[400]) -> Keyérror: 400 
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‘We can prevent this by checking whether key is already available or not by using 
‘has_key() function or by using in operator. 


d.has_key(400) -> Returns 1 if key is available otherwise returns 0 


But has_key() function is available only in Python 2 but not in Python 3. Hence 
compulsory we have to use in operator. 


if 400 in a 
print(d[400}) 


Q) 
ina Dicti nd Di inf : 5 


ree=() 
nzint(input("Enter number of students: ")) 
ia 
while team: 
rame=input(“Enter Student Name: *) 
marks=input("Enter % of Marks of Student: “) 
rec[name}=marks 
iis 
print("Name of Student","\t","% of marks") 
10}for xin ree: 
11) prine(*\e*x,"\e\t"reefx)) 


D:\Python_classes>py test.py 
Enter number of students: 3 

Enter Student Name: durga 

Enter % of Marks of Student: 60% 
Enter Student Name: ravi 

Enter % of Marks of Student: 70% 
Enter Student Name: shiva 

Enter % of Marks of Student: 80% 


Name of Student X of marks 
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How to Update Dictionaries? 

@ dfkey] = value 

@ Ifthe key is not available then a new entry will be added to the dictionary with the 
specified key-value pair 

@ Ifthe keys already available then old value will be replaced with new value. 


1), d={100:"éurga",200:"ravi",300:"shiva") 
2) print(d) 

3) €[400}="pavan* 

44) print(a) 

5) {200}="sunny* 


How to Delete Elements from Dictionary? 


4) del _dikey] 
It deletes entry associated with the specified key. 
‘+ Ifthe key is not available then we will get KeyError. 


1) d=(100;"durga”,200:"ravi",300:"shiva") 
2) print(d) 

3) del df100) 

4) print(d) 

5) del d{4oo} 


Output 

(100: urge’, 200: ‘ravi’, 300: shiva’) 
{200: ravi, 300: ‘shiva’ 
KeyError: 400 


2) d.clear() 


‘To remove all entries from the dictionary. 


2) d={100:"durga”,200:"ravi",300:"shiva"} 
2) print{d) 
3) d.clear() 
4) print(d) 
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{100: ‘durga’, 200; ‘ravi’, 300; shiva’) 
0 


3)deld 


To delete total dictionary.Now we cannot access d. 


[2) det00durg”200:r" 300° sia") 
2) print(d) 

2 deld 

4) print) 


Output. 
{100: ‘durga’, 200: ravi’, 300: shiva’) 
NameError: name ‘is not defined 


| int Fun: 


1) dict(): 


To create a dictionary 


d= dict() > It creates empty dictionary 
= dict({100:"durga",200:"ravi"}) > It creates dictionary with specified elements 
‘d= diet({(100,"durga"),200, shiva”),(300,"ravi")}) 

> It creates dictionary with the given list of tuple elements 


2) len) 


Returns the number of items in the dictionary. 


3) clear(): 


To remove all elements from the dictionary. 


4) get(): 


‘To get the value associated with the key 


d.get(key) 
If the key is available then returns the corresponding value otherwise returns None.It 
wont raise any error. 
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d.get(key,defaultvalue) 
If the key is available then returns the corresponding value otherwise returns default 
value. 


1) d=(100:"durga”,200:"ravi",300:"shiva") 
2) print(4{100)) > durga 

53) print(¢l400}) > KeyError:400 

4). print(d.get(100)) > durga 
5)_print(d.get(400}) > None 

6) print{d.get(100,"Guest”)) -> durga 

7) print(d.get(400,"Guest”)) > Guest 


5) pont): 
d.popikey) 
Itremoves the entry associated with the specified key and returns the 
corresponding value, 
If the specified key is not available then we will get KeyError. 


¢4=(100;"durga,200:"ravi",300:"shiva") 
print(d.pop(100)) 

print(d) 

print(d.pop(400)) 


{200: ‘ravi’, 300: ‘shiva’) 
Key€rror: 400 


6) popitem(): 


It removes an arbitrary item{key-value) from the dictionaty and returns it, 


1) d={100:"durga",200:"ravi",300:"shiva") 
2) printld) 

3) print(d.popitem()) 

4) print(d) 


Qutput 

{100: 'durga’, 200: ‘ravi’, 300: ‘shiva’ 

(300, ‘shiva’) 

{100: 'durga’, 200: ravi’) 

If the dictionary is empty then we will get KeyError 

d=() 

print(d.popitem()) ==>KeyError:‘popitem(): dictionary is empty’ 
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7) kevs(): 


It returns all keys associated eith dictionary. 


1), d={200:"durga",200:"ravi",300:"shiva") 
2) print(d.keys()) 

3) for kin d.keys(): 

4) print(k) 


Qutput, 

‘dict_eeys({100, 200, 300}) 
100 

200 

300 


8) values(): 


It returns all values associated with the dictionary. 


1) ={200:"durga" 21 
2) print(d.values()) 
3) for vin d.values(): 
4) peint(v) 


Qutout. 


dict_values({'durga’, ‘ravi’, 'shiva’]) 


It returns list of tuples representing key-value pairs. 
(ev). Akv) (ev) 


1) de{100:"durga",200:"ravi"300:"shiva") 
2} for kv in ditems(): 
3) print(iy"—"v) 


Output 
100 durga 
200 ~ ravi 
300 ~ shiva 
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10) copy(): 


To create exactly duplicate dictionary (cloned copy) 
d1=d.copyl}; 


11) setdefault(): 
dsetdefault(kyy) 
If the key is already available then this function returns the corresponding value, 
If the key is not available then the specified key-value will be added as new item to 
the dictionary. 


d=(100:"durga",200:"ravi",300:"shiva) 
print(d.setdefault(400,"pavan")) 
print(@) 
print(d.setdefault{100,"sachin")) 
print(d) 


Output. 

pavan 

{200: ‘durga’, 200: ‘ravi’, 300: shiva’, 400: ‘pavan’) 
ddurga 

{100: ‘durga’, 200: ‘ravi’, 300: ‘shiva’, 400: ‘pavan') 


12) update(): 
d.update(x) 
{Ail items presentin the dictionary x wll be added to dictionary d 


Q) Write a Program to take Dictionary from the Keyboard. 
and print the Sum of Values? 


1) deeval{input("Enter dictionary:")) 
2) s=sum(d.values()) 
3) print("Sum=",s) 


Output 
D:\Python_classes>py test.py 
Enter dietionarys(':100,'8':2 
Sum= 600 
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Q) Write a Program to find Number of Occurrences of each Letter 
present in the given String? 


word=input("Enter any word: ") 
=f) 
for xin word: 
dxl=d.get(x0)+2 
for kv in d.items(): 
print{k," occurred ",v,”" times”) 


Qutput. 
D:\Python_classes>py test.py 
Enter any word: mississippi 
moccurred 1 times 
occurred 4 times 
Soccurred 4 times 
poccurred 2 times 


Q) Write a Program to find Number of Occurrences of each Vowel 
present in the given String? 


wordsinput("Enter any word: ") 
vowels=( (u') 
d=() 
for xin word: 
Win vowels: 
dixl=d.get(x,0}+1 
for kv in sorted{d.items()}: 
print(k,"occurred "v," times") 


D:\Python_classes>py test.py 

Enter any word: doganimaldoganimal 
occurred 4 times 

Joccurred 2 times 

‘occurred 2 times 
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Q) Write a Program to accept Student Name and Marks from the 
Keyboard and creates a Dictionary. Also display Student Marks 
i 2 


1) neint{input("Enter the number of students: “)) 

2) def} 

3) foriin range(a): 

4) name=input("Enter Student Name: 

5) marks=input("Enter Student Marks: ") 

'6) 

7 

8) name=input("Enter Student Name to get Marks: “) 
(9) marks=d.get(name,-1) 

10) if marks== 1: 

11) print("Student Not Found”) 

12) else: 

13) print("The Marks of",name,"are",marks) 

14) option=input{"0o you want to find another student marks|Yes| No}") 
15) if option=="No": 

16) break 

17) print(*Thanks for using our application") 


Qutput. 
D:\Python_classes>py test.py 
Enter the number of students: 5 


Enter Student Name: sunny 
Enter Student Marks: 90 


Enter Student Name: banny 
Enter Student Marks: 80 


Enter Student Name: chinny 
Enter Student Marks: 70 


Enter Student Name: pinny 
Enter Student Marks: 60 


Enter Student Name: vinny 
Enter Student Marks: 50 


Enter Student Name to get Marks: sunny 
‘The Marks of sunny are 90 
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Do you want to find another student markslYes|No]Yes 


Enter Student Name to get Marks: durga 
Student Nat Found 


Do you want to find another student markslYes|No]No 
‘Thanks for using our application 


‘Comprehension concept applicable for dictionaries also. 


21), squares=(x:x*x for x in range(2,6)} 
2) print(squares) 
3) doubles=(x2*x for xin range(2,6)) 
14) print(doubles) 


Qutput. 
{4 1, 2:4, 3:9, 4:16, 5: 25) 
{4s 2, 2:4, 3:6, 4:8, 5: 10) 
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@ Ifa group of statements is repeatedly required then itis not recommended to write 
these statements everytime seperately.We have to define these statements as a single 
unit and we can call that unit any number of times based on our requirement without 
rewriting. This unit is nothing but function. 


© The main advantage of functions is code Reusability. 
® Note: In other languages functions are known as methods procedures,subroutines etc 


@® Python supports 2 types of functions 
1) Built in Functions 
2), User Defined Functions 


1)Built in Functions: 
‘The functions which are coming along with Python software automatically, are called 
built in functions or predefined functions. 
Eg: id() 
type() 
input() 
eval() 
tte. 


2) User Defined Functions: 
‘The functions which are developed by programmer explicitly according to business 
requirements are called user defined functions. 


‘Syntax to Create User defined Functions: 
def function_name(parameters) : 
"doe string"=™ 


return value 
‘Note: While creating functions we can use 2 keywords 
1) def (mandatory) 
2) return (optional) 
E&.1; Write a function to print Hello 


test.py 


1) def wish(): 
2) print(*Hello Good Morning") 
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3) wish() 
44) wish) 
5) wish) 


Parameters 

Parameters are inputs tothe function. Ia function contains parameters, then atthe time 
of calling,compulsory we should provide values otherwiseotherwise we will get er 

Eg; Write a function to take name of the student as input and print wish message by 


1) def wish(name): 
2) _print("Hello",name," Good Morning") 
3) wish("Durga") 
4) wish("Ravi") 


D:\Python_classes>py test.py 
Hello Durga Good Morning 
Hello Ravi Good Morning 


Eg: Write a function to take number as input and print its square value 


1) def squarett{number}: 
2) print("The Square of” number, "is", number*number) 
3) squarelt(a) 
44) squarett(s) 


D:\Python_classes>py test.py 
‘The Square of 4 is 16 
The Square of S is 25, 


Function can take input values as parameters and executes business logic, and returns 
‘output to the caller with return statement. 


Q) Write a Function to accept 2 Numbers as Input and 
return Sum 


1) def addy) 

2) return x+y 

3) result=add(10,20) 

(4) print("The sum is" result) 
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(5) print("The sum is" add{100,200}) 


D:\Python_classes>py test.py 
The sum js 30 
The sum is 300 


H we are not writing return statement then default return value is None. 


1) def £10: 
2) print("Helto”) 
3) Aa) 

4) print(40) 


print{num,"is Even Number") 
ls) else: 

print{num,"is Odd Number") 
6) even_odd(10) 
7) even_odd(15) 


Output 
D:\Python_classes>py test py 
10/s Even Number 
15s Odd Number 


Q) Write a Function to find Fé 


2), def fat{num}: 
resulte 
while num>=1: 
resultresult®num 
fnum=numet 
return result 
7) for iin range(1,5): 
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{8) _print(”"The Factorial of" j,is :",fact(i)) 


Qutput. 
:\Python_classes>py test.py 

The Factorial of 1 is: 1 

‘The Factorial of 2 is 

‘The Factorial of 3 is 

The Factorial of 4 is: 


rnin, tiple Val it Fun 
In other languages like C,C++ and Java, function can return atmost one value. But in 
Python, a function can return any numberof values. 


def sum_sub(a,b): 

sum=a¥b 

subsa-b 

return sum sub 
xyssum_sub(100,50) 
print("The Sum is :*,x) 
print("The Subtraction Is,y) 


‘The Sum is :150 
The Subtraction |s : 50 


det cale(a,b): 
sum=atb 
sub=a-b 
mulza*b 
divea/o 
return sum, sub, mul div 
tecale(100,50) 
print("The Results are") 
forint: 
10) print) 


Output 
The Results are 
150 
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5000 
2.0 


Types of Arguments 


def £1(a,b): 


#3(10,20) 
{a,b are formal arguments where as 10,20 are actual arguments. 


‘There are 4 types are actual arguments are allowed in Python. 
2) Positional Arguments 
2) Keyword Arguments 
3) Default Arguments 
4) Variable Length Arguments 


1)Positional Arguments: 
© These are the arguments passed to function in correct positional order. 
def sub(a, b): 
print(a-b) 


ssub(100, 200) 
ssub(200, 100) 


‘The number of arguments and position of arguments must be matched. if we change 
the order then result may be changed. 
Hf we change the number of arguments then we will get error. 


2)Keyword Arguments: 


We can pass argument values by keyword i.e by parameter name. 


1) def wish(name,msg): 
2) print("Hello" name,msg) 

3) wish(name="Durga",msg="Good Morning”) 
\4)_ wish{msg="Good Morning” name="Durga") 


Qutout 
Hello Durga Good Morning 
Hello Durga Good Morning 
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Here the order of arguments is not important but number of arguments must be matched. 


Note: We can use both positional and keyword arguments simultaneously. But first we 
hhave to take positional arguments and then keyword arguments,otherwise we will get 
syntaxerror. 


2), def wish{name,msg): 
2) print("Hello” name,msg) 

3) wish("Durga","GoodMorning”) > Valid 

4), wish("Durga",msg="GoodMorning") ~> Valid 

5) ‘Durga","GoodMorning”) > invalid 

6) positional argument follows keyword argument 


Sometimes we can provide default values for our positional arguments. 


1) def wish(name="Guest”): 
2) print("Hello",name,"Good Morning”) 
3) wish(*Durga’ 

4) wish() 


Qutaut 

Hello Durga Good Morning 

Hello Guest Good Morning 

H we are not passing any name then only default value will be considered, 


***Note: 
‘After default arguments we should not take non default arguments. 
1), def wish(name="Guest",msg="Good Morning"): > Valid 


2) def wish(name,msg="Good Morning"): > Valid 
3) def wish(name="Guest",msg): > Invalid 


Syntax€rror: non-default argument follows default argument 


4)Variabl Arguments: 

‘+ Sometimes we can pass variable number of arguments to our function, such type of 
‘arguments are called variable length arguments. 
We can declare a variable length argument with * symbol as follows: 
def f1(*n): 
‘We can call this function by passing any number of arguments including zero number. 
Internally all these values represented in the form of tuple. 
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fornl inn: 
total-totaltnt 
print("The Sum=",total) 


7) sum() 
8) sum(10) 

'9) sum(10,20) 

10) sum(20,20,30,40) 


Qutput. 
The Sum= 0 
The Sum= 10 
The Sum= 30 


Note: We can mix variable length arguments with positional arguments. 


def f1(n1,*5): 
print(na) 
for stins: 
print(st) 


f1(20) 
£1(10,20,30,40) 
£1(10,"A",30, 


Note: After variable length argument,if we are taking any other arguments then we 
should provide values as keyword arguments. 
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1) def f1(*s,n1): 
2) forstins: 
3) print(st) 
\4) _print(na) 

5) 

6) frat," 


10 
13("A","B",10) > Invalid 
Typetsror:f1() missing 1 required keyword-only argument: 'n1' 


‘Note: We can declare key word variable length arguments also. 


For this we have to use **. 
def £1(**n): 

‘We can call this function by passing any number of keyword arguments. Internally 
these keyword arguments will be stored inside a dictionary. 


1) def display(**kwargs}: 
2) for kv in kwargs.items() 

3) print(k,”: 

14) display(nt=10,n2=20,n3-30) 

5} display(rno=100,name="Durga”,marks=70,subject="Java") 
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Case Study: 

def fargl,arg2,arg3=4,arg4=8): 
print(arg1,arg2,are3,are4) 

1) (3,2) 93248 

2) #(10,20,30,40) > 10 20 30 40 

3) £(25,50,arg4=100) > 25 50 4 100 


4) targ4=2,argl=3,arg2=4) > 3 4 4 2 


5) 1() > Invalid 
TypeError: ff) missing 2 required positional arguments: ‘arg’ and ‘arg2’ 


6) f(arg3=10, arg4=20, 30, 40) > invalid 
SyntaxError: positional argument follows keyword argument 
[After keyword arguments we should not take positional arguments) 


7) 14, 5, arg2= 6) > invalid 
TypeE ror: f() got multiple values for argument ‘arg2! 


8) (4, 5, arg3 =5, args = 6) > tnvalid 
TypeE ror: fl) got an unexpected keyword argument ‘argS! 


Note: Function vs Module vs tibrary 

4) A group of lines with some name is called a function 
2} A group of functions saved to a file, is called Module 
3) A group of Modules is nothing but Library 


Library 
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Types of Variables 
Python supports 2 types of variables. 


1) Global Variables 
2) Local Variables 


4) Global Variables 
The variables which are declared outside of function are called global variables. 
‘These variables can be accessed in ll functions of that module. 


a=10 i global variable 
def fi): 
print(a) 


def f2(): 
print(a) 


1() 
2() 


‘Qutout_ 
10 
10 


2) Local Variables: 
The variables which are declared inside a function are called local varlables, 
‘Local variables are available only for the function in which we declared it..e from 
‘outside of function we cannot access, 


2) def #10): 
2) a=10 

3) print(a) valid 
'a) 

5) def f2(): 

6) print(a) invalid 
7) 

a) A10) 

9) 20) 


Nametrror: name ‘a’ is not defined 
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global Keyword: 

‘We can use global keyword for the following 2 purposes: 

1) To declare global variable inside function 

2) To make global variable available to the function so that we can perform required 
modifications 


1) a=10 
2) def fi): 
3) 777 
4) printfa) 
5) 

6) def f2(): 
7) print(a) 
's) 

9) A) 

10) 2() 

n) 


Output, 
™ 
10 


1) a=10 
2) def f10): 
3) globola 
4) 9777 
5) print(a) 
6) dof 21: 
7) print(a) 
's) 

9) 0) 
10)f2() 


2) det fal): 
2) 10 
print(a) 
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8) 10) 
9) 20) 


Qutput: Name€rror: name ‘a’ is not defined 


2) def 110): 
global a 
a=10 
print(a) 


def f2(): 
print(a) 


9) fA) 
110) £2) 


‘Note: if global variable and local variable having the same name then we can access 
tlobal variable inside a function as follows 


2 = 10 Global Variable 

def fal): 
92777 > Local Variable 
print(a) 
print(globats(){'')) 

fa) 


Recursive Functions 
‘A function that cals itself is known as Recursive Function. 


Eg 
factorial(3) = 3 * factorial(2) 
3*2°* factorial(1) 
'3*2°1* factorial(0) 
302011 
=6 
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‘The main advantages of recursive functions are: 
1) We can reduce length of the code and improves readability. 
2) We can solve complex problems very easily. 


la) 
resultzn*factorial(n-1) 
6) return result 
7) print("Factorial of 4 is :" factorial(4)) 
8) print("Factorial of § is :" factorial(5)) 


Output, 
Factorial of 45:24 
Factorial of Ss: 120 


Sometimes we can declare a function without any name,such type of nameless 
functions are called anonymous functions or lambda functions, 
‘The main purpose of anonymous function is just for instant use(.e for one time usage) 


We can define by using def keyword. 
def squarelt(n): 
return ntn 


Lambda Functio1 
We can define by using lambda keyword lambda n:n*n 


Syntax of lambda Function: lambda argument list : expression 


Note: By using Lambda Functions we can write very concise code so that readability of 
the program will be improved. 
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Q) Write a Program to create a Lambda Function to find Square of 
given Number? 


1) sslambda ninth 
2) print{"The Square of 4 is :*,s(4)) 
3) print("The Square of Sis 


Qutput. 
The Square of 4 is: 16 
The Square of S is: 25, 


Q) Lambda Function to find Sum of 2 given Numbers 


1) selambda a,b:aeb 
2) print("The Sum of 10,20 i:",s{10,20)) 
3) print("The Sum of 100,200 is:*,s(100,200)) 


Qutput 
The Sum of 10,20 
‘The Sum of 100,200 |s: 300 


Q) Lambda Function to find biggest of given Values 


11) sslambda a,b:a if a>b else b 
2) print{"The Biggest of 10,20 is:",s{10,20)) 
3) print{"The Biggest of 100,200 is:",s(100,200)) 


Qutput. 
‘The Biggest of 10,20 Is: 20 
‘The Biggest of 100,200 is: 200 


‘Note: Lambda Function internally returns expression value and we are not required to 
write return statement explicitly. 


Note; Sometimes we can pass function as argument to another function. in such cases 
lambda functions are best choice. 


‘We can use lambda functions very commonly with filter, map() and reduce() functions, 
because these functions expect function as argument. 
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Iter() Function: 
‘We can use filter() function to filter values from the given sequence based on some 
condition. 


filter(function,sequence) 
‘Where Function Argument is responsible to perform conditional check Sequence can be 
List OR Tuple OR string. 


def isEven(x): 
Wxd62==0: 
return True 
else: 
return False 
{={0,5,10,15,20,25,30] 
lastist(fitter(iséven,!)) 
print(tt) w(0,10,20,30) 


With Lambda Function: 


1=[0,5,10,15,20,25,30] 
2) MAalist(fitter(iambda x:x%2==0,!)) 
3) print{l2) #{0,10,20,30} 
44) I2slist(filter(lambda xx%2!=0,))) 
5) print(t2) m(5,25,25) 


map() Function: 

‘+ For every element present in the given sequence,apply some functionality and 
generate new element with the required modification. For this requirement we 
should go for map() function. 


Eg; For every element present in the list perform double and generate new list of 
doubles. 


‘Syntax; map(function, sequence) 


‘The function can be applied on each element of sequence and generates new 
sequence. 
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15(1,2,3,4,5) 
a=list(map(lambda x2%,!)) 
print{it) (2,4, 6,8, 10) 


To find square of given numbers 


2) 1=(2,2,3,45) 
2) Haslist(map(lambda xx*%)) 
3) print{lt) —#{2, 4, 9, 16, 25) 


‘We can apply mapl) function on multiple lists also.But make sure all list should have same 
length. 


Suntax: map(lambda xyix*y,12)) 
xcs from 11 and y is from 12 


1) !1=(1,2,3,4) 

2) I2=(2,3,4,5) 

3) 1Bslist(map(lambda xy:x*y,12,12)) 
/4) prints) #2, 6, 12, 20) 


reduce() Function: 

+ reducel) function reduces sequence of elements into a single element by applying the 
specified function. 

reduce(function sequence) 

reduce() function present in functools module and hence we should write import 
statement. 


1) from functools import * 
2) I={10,20,30,40,50} 
3) result=reduce(iambda x.y:x+y.!) 
14) print{result) # 150 
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2) result=reduce(lambda xy:x*y,!) 
2) print{result) #1200000 


Ee: 
1) from funetools import * 


2) result=reduce(lambda xy:x+y,range(1,101)) 
3) print{result) #5050 


Everything is an Object: 
In Python ry thing is ted as object. 
Even functions also internally treated as objects only. 


1) dof 110): 

2) print("Hello") 
3) print(fa) 

4) print(id(f1)) 


‘Qutput: 


‘<function f1 at 0x00419618> 


Function Aliasing. 


For the existing function we can give another name, which is nothing but function aliasing, 


def wish(name): 
print("Good Morning:",name) 


greeting=wish 
print{id(wish)) 
print{id{greeting)) 


greeting|Durga’) 
wish(’Durga') 


Output: 
9429336 
4429336 
Good Morning: Durga 
Good Morning: Durga 
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‘= Inthe above example only one function is available but we can call that function by 
Using elther wish name or greeting name. 
I we delete one name still we can access that function by using alias name. 


def wish(name): 
print("Good Morning:*,name) 


sgreeting=wish 


greeting('Ourga') 
wish(’Durga’) 


del wish 
10) #wish(’Durga’) > NameError: name ‘wish’ is not defined 
11) greeting('Pavan’) 


Output: 
Good Morning: Durga 


‘We can declare a function inside another function,such type of functions are called Nested 
functions. 


1) def outer: 
2) print("outer function started”) 

3) det inner(): 

4) print("inner function execution") 

5) print(“outer function ealling inner function") 

6) inmer() 

7) outer() 

8) Minner() > Name€rror: name ‘inner’ is not defined 


Output; 
‘outer function started 

‘outer function calling inner function 
inner function execution 


In the above example inner() function is local to outer() function and hence itis not 
possible to call directly from outside of outer{) function. 
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Note: A function can return another function. 


def outer(): 
print("outer function started") 
def innert): 

print(“inner function execution") 

print(“outer function returning inner function”) 
return inner 

7) fAzouter() 

8) Al) 

9) £10) 

10) f1() 


Output: 

‘outer function started 

‘outer function returning inner function 
inner function execution 

inner function 


fl outer 
fl=outer() 


In the first case for the outer() function we are providing another name {1 
(function aliasing). 

But in the second case we calling outer() function which returns inner function.For 
that inner function() we are providing another name 1 


‘Note: We can pass function as argument to another function 
Eg: filter(function,sequence) 

‘map(function,sequence) 

reduce(function,sequence) 
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‘= Agroup of functions, variables and classes saved to file, which is nothing but 
module. 
‘= Every Python file (.py) acts as a module. 


def addfa,b): 
print("The Sum:",a¢b) 


def product(a,b): 
print("The Product:",ab) 


‘durgamath module contains one variable and 2 functions. 
Hf we want to use members of module in our program then we should import that 
module. 

Import modulename 


‘We can access members by using module name. 
modulename.variable 
modulename.function() 


test.py; 


1) import durgamath 
2}_print{durgamath.x) 

3), durgamath.add{10,20) 

14). durgamath.produet(10,20) 


Qutput 

888 

The Sum: 30 

The Product: 200 


‘Note; Whenever we are using a module in our program, for that module compiled file 
will be generated and stored in the hard disk permanently. 
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Renaming a Module at the time 


Eg: import durgamath as m 
Here durgamath is original module name and mis alias name. 
‘We can access members by using alias name m 


fest.py; 


Import durgamath asm 
print(em.x) 
‘m.add(20,20) 
m.product(10,20) 


from... import: 


‘We can import particular members of module by using from ... import . 
‘The main advantage of this is we can access members directly without using module 
name. 


1) from durgamath import xadd 
2) printtx) 

3) add(10,20) 

4) product(10,20) > Name€rror: name ‘product’ is not defined 


‘We can import all members of a module as follows from durgamath import * 
testiov: 


1) from durgamath import * 
2) prints) 

3) add{10,20) 

4) product(10,20) 


1) import modulename 

2) import module1,module2,module3 

3) import module1 as m 

4) import module1 as m1,module2 as m2,module3 

5) from module import member 

6) from module import member1,member2,memebr3 
7), from module import memeber as x 

8) from module import * 
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Member Aliasing: 


1) from durgamath import x as yadd as sum 
2) print(y) 
3) sum(20,20) 


‘Once we defined as alias name,we should use alias name only and we should not use 
original name 


jy from durgamath import x as y 
2) print(x) > NameError: name'x' is not defined 


Reloading a Modul 
By default module will be loaded only once eventhough we are importing multiple. 
‘multiple times. 


modulel.pv: 


print("This is from module") 


test.py 


1), Import modulex 
Import moduled 
Import modulea 
import module1 
pint("This is test module") 


Output. 
This is from module 
This is test module 


‘+ Inthe above program test module will be loaded only once eventhough we are 
importing multiple times. 


‘The problem in this approach is after loading a module if it is updated outside then 
updated version of module! is not available to our program. 


‘We can solve this problem by reloading module explicitly based on our requirement. 
‘We can reload by using reload|) function of imp module. 


1) Import imp 
imp.reload(modulet) 
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test.py: 


Import module1 
import modulet 

from imp import reload 

reload(module1) 

reload(module1) 

reload(module1) 

print("This is test module”) 


In the above program module1 will be loaded 4 times in that 1 time by default and 3 times 
‘explicitly. In this case output is 


1) This is from modulet 
2) This is from modulet 
3) Thisis from modulet 
14) This is from module 
5) This s test module 


‘The main advantage of explicit module reloading is we can ensure that updated version is 
‘always available to our pragram. 


Finding Members of Module by using dir() Function: 


Python provides inbuilt function dir) to list out all members of current module or a 
specified module, 


dir() - To list out all members of current module 
dir(moduleName) > To list out all members of specified module 


Eg.ditestoy 


a) x10 
2) y=20 

3) def fi): 

‘4 print(*Hello") 

5) print(dir()) # To print all members of current module 


1, YI 
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£2: To display members of particular module 


def add(a,b): 
print("The Sum" vb) 


def product(a,b): 
print("The Product: 


fest.py: 


1) Import durgamath 
2) print(die(durgamath)) 


Output, 
{'_buittns_' © 
‘package. 


‘Note: For every module at the time of execution Python interpreter will add some special 
properties automatically for internal use. 


Ex; __builtins_,_cached_,'_doc_,__file_,_loader_, _name_,__package_, 
spec 


Based on our requirement we can access these properties also in our program. 


Eg test.py 


1) print{_buittins__) 
2) print{_eached_ ) 
3) print{_doc_) 

\4) print(__file_) 

5) print(_loader_) 
6) print(_name_) 
7) print(_package_) 
'8) print(_spec_) 


Qutout, 
‘module ‘builtins (buittin}> 
None 
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test.py 


1) <frozen_importlib_external SourcefileLoader object at 0x00572170> 
2) main 

3) None 

4) None 


The Special Variable __name__: 


For every Python program, a special variable _name__will be added internally. 
This variable stores information regarding whether the program is executed as an 
Individual program or as a module. 


If the program executed as an individual program then the value of this variable is 
main 


Hf the program executed as a module from some other program then the value of this 
variable is the name of module where itis defined. 


Hence by using this _name__variable we can identify whether the program executed 
directly oF as a module. 


2) 

3) _pprint("The code executed as a program") 

4) else: 

5) __print("The code executed as a module from some other program”) 
6) 1) 


testy: 


1) Import module 
2) modulet.f1() 


D:\Python_classes>py modulel.py 
The code executed as a program 
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D:\Python_classes>py test.py 
The code executed as a module from some other program 
The code executed as a module from some other program 


Working with math Module: 
‘+ Python provides inbuilt module math, 
‘+ This module defines several functions which can be used for mathematical operations. 
‘+The main important functions are 

1) sarttx) 

2) ceilfx) 

3) floor(x) 

4) fabstx) 

5) log) 

6) ints) 

7) tants) 

8) one 


from math import * 
print(sqrt(4)) 
print{ceil(20.2)) 
print(floor(10.2)) 
print(fabs(-10.6)) 
print{fabs(10.6)) 


Qutput 
20 

n 

10 

10.6 
10.6 


Note; We can find help for any module by using help() function 


Eg 
import math 
help{math) 


Working with random Modul 

‘= This module defines several functions to generate random numbers. 

‘© We can use these functions while developing games,in cryptography and to generate 
random numbers on fly for authentication. 
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1) random() Function: 
This function always generate some float value between 0 and 1 ( not inclusive) 
Oexet 


1) from random import * 
2) for in range(20): 
3) print(random()) 


Qutput. 
0.4572685609302055 
0,6584325233197768 
0,15444034016553587 
0.18351427005232201, 
0.1330257265904884 
0.9291139798071045 
0,6586741197891783, 
3901649834019002 
0,25540891083913053, 
0.7290504335962871 


2) randint() Function: 


To generate random integer beween two given numbers(inclusive) 


2) from random import * 
2) for | in range(20): 
3) _print{randint{1,100)) generate random int value between 1 and 100(inclusive) 
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3) uniform() Function: 


It returns random float values between 2 given numbers (not inclusive) 


1) from random import * 
2) for iin range(10): 
3) print(uniform(1,10)) 


Output 
'9,787695398230332 
6.81102218793548 
8,068672144377329 
8,567976357239834 
6.363511674803802 
2.176137584071641 
4.822867939432386 
6.0801725149678445 
7.508457735544763 
1.9982221862917555 


random() > in between 0 and 1 (not inclusive) 
randint(xy) > in between x and y (inclusive) 
Luniform(x,y) > in between x and y { not inclusive) 


4) randrange ([start], stop, [stepl) 
Returns arandom number from range 
start ce x<stop 
start argument is optional and default value is 0 
step argument is optional and default value is 1 


randrange(10) > generates a number from 0 to 9 
randrange(1,11) > generates a number from 1 to 10 
randrange(1,11,2) > generates a number from 1,3,5,7,9 


1) from random import * 
2) for iin range(10): 


8 
4 
o 
2 
9 
4 
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41) from random import * 
2) for iin range(10): 
3) print(randrange(1,11)) 


Output: 2 
2 
8 


0 


4 
3 
5 
8 
1 
6 
3 


1) from random import * 
mnge( 0): 
mndrange(t,13,2)) 


Qutput 


‘Bunny 


«wow enum ram nie pion 


‘+ ttwill return a random object from the given list or tuple. sinty 


Bunny 
{2) from random import * pinny 
2) liste["Sunny","Bunny*,"Chinny",“Vinny*,"pinny"] pinny 
i) for iin range(10): Vinny 
4) print(choicetist)) Bunny 
Sunny 
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@ Itis an encapsulation mechanism to group related modules into a single unit, 

® package is nothing but folder or directory which represents collection of Python 
modules. 

@ Any folder or directory contains _ init__py fileis considered as a Python package.This 
file can be empty. 

® A package can contains sub packages also. 


Vehicle Loan 


Toan 
‘The main advantages of package statement are 

1) We can resolve naming conflicts 

2), We can identify our components uniquely 
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3) Itimproves modularity of the application 
fel 
D:\Python_classes> 
|-test.py 
|-packt 
|-modulet.py 
|-_init_.py 


—init_py: 
‘empty file 


moduled.pv: 
def f1(): 
print(*Hello this is from module present in pack") 


import pack1.modulet 
pack1.module1.f1() 


festupy (version-2); 
{rom packl.modulel import f1 
0) 


Fez 
D:\Python_classes> 
|-test.py 
|-com 
|-modulel.py 
|-_Init_.py 
|-durgasoft 
|-module2.py 
I 


—init_py: 
‘empty file 


modulel.pv: 
def FQ): 
print("Hello this is from modulel present in com") 


module2.pv: 
det (20): 
Print("Hello this is from module? present in com.durgasoft”) 
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test.py 


1) from com.moduled import 1. 
2), from com.durgasoft.module2 import 12 
3) A) 
4) 20 


Qutout 
:\Python_classes>py test.py 
Hello this is from module1 present in com 
Hello this is from module2 present in com.durgasoft 


‘Note: summary diagram of library, packages, modules which contains functions, classes 
and variables. 


pack n 
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What is Class: 


@ In Python every thing is an object. To create objects we required some Model or Plan 
‘r Blue print, which is nothing but class. 

@ We can write a class to represent properties (attributes) and actions (behaviour) of 
object, 


& Properties can be represented by variables 
@ Actions can be represented by Methods. 


@ Hence class contains both variables and methods. 


How to define a Class? 


‘We can define a class by using class keyword. 


Suntax: 

class className: 
‘™ documenttation string 
variables:instance variables,static and local variables 
‘methods: instance methods, static methods,class methods 


Documentation string represents description of the class. Within the class doc string is 
‘always optional. We can get doc string by using the following 2 ways. 


1) print(classname._doc_) 
2) help(ctassname) 


Bamole: 
1) class Student: 
2) "This is student class with required data" 
3) print(Student._doc_) 
(4) help(Student) 
Within the Python class we can represent data by using variables. 
There are 3 types of variables are allowed. 
2) Instance Variables (Object Level Variables) 


2) Static Variables (Class Level Variables) 
3) Local variables (Method Level Variables) 
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Within the Python class, we can represent operations by using methods. The following are 
various types of allowed methods 


1) Instance Methods 
2) Class Methods 
3) Static Methods 


Example for Class: 

1) class Student: 
"Developed by durga for python demo 
et _init_{self: 

self:name='durga’ 


self.age=40 
self.marks=80 


def talk(self}: 
print("Hello | am :*,self.name) 

10) _print("My Age is:",self.age) 

11) print("My Marks are:",self.marks) 


What is Object: 


Pysical existence of a class is nothing but object. We can create any number of objects for 


‘Syntax to Create Object; referencevariable = classnamel) 
Example; s = student() 


‘The variable which can be used to refer object is called reference variable. 
By using reference variable, we can access properties and methods of object. 


Program; Write a Python program to create a Student class and Creates an object to it. 
Call the method talk) to display student details 


2) class Student: 


def _init_{self,name,rolino,marks}: 
self.name=name 
self.rolino=rollne 


self.marks=marks 
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7) 
8) def talk{setf): 

'9)_print("Hello My Name is:”,self.name) 
10) _print("My Rollno is:" self rolino) 

11) _print("My Marks are:*,self.marks) 

12) 

13) s1=Student("Durga”,101,80) 

14) si.talk() 


‘Qutput: 
D:\durgaclasses>py test.py 
Hello My Name is: Durga 
My Rolino is: 101, 

My Marks are: 80 


‘+ selfs the default variable which is always pointing to current object (like this keyword 
in Java) 
By using self we can access instance variables and instance methods of object. 


Note: 

1) self should be first parameter inside constructor 
def _ init__(self}: 

2) self should be first parameter inside instance methods 
def talk(self): 


Constructor is a special method in python. 
‘The name of the constructor should be _ init__(self) 

Constructor will be executed automatically at the time of object creation, 

‘The main purpose of constructor is to declare and initialize instance variables. 

Per object constructor will be exeucted only once. 

Constructor can take atleast one argument{atleast self) 

Constructor is optional and if we are not providing any constructor then python will 
provide default constructor. 


Example: 


1) def _init_{self,name,rolino,marks): 
2) ‘Selfname=name 
3) self.rolino=roline 
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self.marks=marks 


A) class Test: 


def __init_{self: 
print(*Constructor exeuction...") 


def mi (self): 
print("Method execution...") 


(9) tleTest() 
10) t2=Test() 
11) 3=Test() 
12) tm) 


class Student: 


"This is student class with required data" 
—init_(self,xy.2): 
5) selfiname=x 
self.rolino=y 
7) self.marks=2 
's) 
9) def display(setf): 
10) _print("Student Name:{}\nRolino:{} \nMarks:()".format{self.name,self.rolino,selt 
-marks)) 
11) 
12) s1=Student("Durga’,101,80) 
13) s1.display() 
114) s2=Student(*Sunny",102,100) 
15) s2.display() 
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Output 

‘Student Name:Durga 
Rollno:101 
Marks:80 


Student Name:Sunny 


Method Constructor 
Treen on tees —— [eer nae 
i rumatajen on 
ia ae 
a 
penne [Pirates | 


Inside Python class 3 types of variables are allowed. 


1) Instance Variables (Object Level Variables) 
2) Static Variables (Class Level Variables) 
3) Local variables (Method Level Variables) 


1)Instance Variables: 
‘* If the value of a variable is varied from object to object, then such type of variables are 
called instance variables. 


‘+ For every object a separate copy of instance variables will be created. 


4) Inside Constructor by using self variable 
2) Inside Instance Method by using self variable 
3) Outside of the class by using object reference variable 


7) https://www.youtube.com/durgasoftware 


BA python 


1) Inside Constructor by using Self Variable: 


‘We can declare instance variables inside a constructor by using self keyword. Once we 
‘creates object, automatically these variables will be added to the object. 


11) class Employee: 


self.eno=100 


8) e=Employee() 
(9) print(e,_di 


Qutput: {'eno': 100, ‘ename': ‘Durga’, esa’: 10000) 


2) insi ing Self Variable: 


‘We can also declare instance variables inside instance method by using self variable. if 
any instance variable declared inside instance method, that instance variable will be 
added once we call taht method. 


1) class Test: 
2) 
init__(self: 


det mi(self): 
self.c=30 


10) t=Test() 
11)tma() 
12) print{t.__dict_) 


Output: {'': 10, "': 20, 30) 


3) ide of the Class by using Object Reference Variabl 
‘We can also add instance variables outside of a class to a particular object. 


1) class Test: 
2) 

3) def _init_{self): 
4) __self.a=10 
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9) tTest() 

10) t.ma() 

aa) td=40 

12) print(t.__diet_) 


‘Output {'a': 10, 'b': 20, 'c' 30,“d': 40} 


How to Access Instance Variables: 


‘We can access instance variables with in the class by using self variable and outside of the 
class by using object reference. 


class Test: 


det _init_{selt: 
self.a=10 
self.b=20 

dof display( self): 

print(setf.a) 

print(self.b) 


10) t=Test() 
11) tdisplay() 
12) print{t.ayt.b) 


In: fariable from t! 
1) Within a class we can delete instance variable as follows 
del self.variableName 


2), From outside of class we can delete instance variables as follows 
del objectreference.variableName 
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ef _init_{sei 
self.a=10 
self.b=20 
self.c=30 
self.d=40 

def mt(self): 
del self. 


20) t=Test() 
24) print{t.__diet_) 
22) tma() 
13) print(t._dict_) 
14) del te 
115) print(t,_dict_) 


Note: the instance variables which are deleted from one object,will nt be deleted from 
other objects. 


1) class Tes 
2) def _init_{self): 
3) self.a=10 

'a) 

5) 

6) 

7) 

(8) th=Test() 

(9) t2=Test() 

10) del t1.a 

21) print(e. 


{'a': 10, 'b': 20, 'e: 30, 


Hwe change the values of instance variables of one object then those changes won't be 
reflected to the remaining objects, because for every object we are separate copy of 
instance variables are available. 
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def _init_{self): 
self.a=10 
self.b=20 


t=Test() 


2)Static Variables: 
& Ifthe value ofa variable is not varied from object to object, such type of variables we 


have to declare with in the class directly but outside of methods. Such types of 
variables are called Static variables. 


For total clas only one copy of static variable will be created and shared by all objects 
of that class. 

We can access static variables either by lass name or by object reference. But 
recommended to use class name. 


Instance Variable vs Static Variable: 


‘Note: In the case of instance variables for every object a seperate copy will be 
created, but in the case of static variables fo total lass only one copy willbe created and 
shared by every object of that class. 


class Test: 
x10 
det _init_{self): 
self.y=20 


ti=Test() 
t2=Test() 
print('t2\tL.xtLy) 
print('t2:'t2.xt2.y) 
10) Test.x=-888 
11) t1.y=999 
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12) print("t1:,t1.t2.y) 
13) print("t22.x,t2.y) 


Vi If 
{In general we can declare within the class directly but from out side of any method 
Inside constructor by using class name 
Inside instance method by using class name 
Inside classmethod by using either class name or cls variable 
Inside static method by using class name 


2) class Test: 
2) ato 

3) det _init_{sett): 
4) Test.b=20 
5) det mt(self}: 
6) Test.c=30 
7) @dlassmethod 
8) def ma{ets): 
9) ds.di=40 
10) _Test.d2=400 
11) @statiemethod 
12) det m3{): 

13) Test.e=50 
14) print(Test,__dict_) 
15) teTest() 

16) print(Test.__dict_) 
A7)tma() 

18) print(Test._dict_) 
19) Test.m2() 

20) print(Test.__dict_) 
21) Test.m3() 

22) print(Test.__dict_) 
23) Test.f260 

24) print(Test._dict_) 
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How to access Static Variables: 

1) inside constructor: by using either self or classname 

2) Inside instance method: by using either self or classname 

3) Inside class method: by using either cls variable or classname 

4) inside static method: by using classname 

5) From outside of class: by using either object reference or classname 


1) class Test: 

2) a=10 

3) def _init__(self): 
4) print(selfa) 
5) _print(Test.a) 
6) def m(self): 
7) print(set.a) 
(8) print(Test.a) 
9)  @classmethod 
10) det m2(els): 
11) print(els.a) 
22) print(Test.a) 
13) @statiemethod 
14) det ma{): 

15) print(Test.a) 
16) tTest() 

17) print(Test.a) 

18) print(t.a) 

19) tama(), 
20)t.mat) 

21) tma() 


@classmethod 
def m4(cts): 
ls.0=888 
@staticmethod 
def ma(): 
Test.a=999 
9) print{Test.a) 
10) Test.mi() 
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12) print{Test.a) 
12) Test.m2() 
13) print{Test.a) 


we change the value of static variable by using either self or object reference variable, 
then the value of static variable won't be changed, just a new instance variable with that 
‘name will be added to that particular object. 


lass Test: 
10 
det mt{self): 
self.a=888 
t1=Test() 
th.mi() 
int(Test.a) 
print(td.a) 


1) class Test: 
2) 10 

3) det _init_{self): 
ia) 

5) 

6) 

7) 


9) print('e2',2.x,2.y) 
10) thx=888 
11) t.y=999 
12) print('t1:,t1.4¢2.y) 
13) print('e2'2.%,2.y) 
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Output 
1: 1020 
12:1020 
t1: B88 999 
*2:1020 


2) class Test: 
2) a=10 

3) def _init_{self): 
4) self.b=20 

5) t1=Test() 

6) 

7) 

'8) 

'9) 

10) print(t2.a,t2. 


Output 
1888 999 
888 20 


a) class Test: 
2) ant0 

3) det ___init_{self): 
4) seib=20 
5) det mi(self): 
6) selfa=e88 
7) selfb-999 
8) 

9) tl=Test{) 

10) 2=Test) 

11) t1.mi() 

12) print(t2.a,t2.b) 
13) print(t2.a,t2.b) 


@classmethod 
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(6) def mi(els): 
ls.2=888 
ls.b=999 


10) t1=Test() 

11) t2=Test() 

12) t1.m1() 

13) print(t. 

14) print(ta. 

15) print(Test.a,Test.b) 


Output 
888 20 
888 20 
1888 999 


How to Delete Static Variables of a Class: 
1) We can delete static variables from anywhere by using the following syntax 
del _classname.variablename 


2), But inside classmethod we can also use cls variable 
del cls.variablename 


1) class Test: 
2) a=10 

3) @classmethod 
(4) def ma(cls): 

5) delds.a 

6) Test.mi() 

7) print(Test.__dict_) 


Example: 


1) class Test: 
a=10 
def _init_{self): 
Test.b=20 
del Test.a 
det (self): 
Test.c=30 
del Test.b 
@ciassmethod 
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110) def ma{ets}: 
1) ds.d=40 

12) del Testc 
13) @statiemethod 
14) def m3i): 

15) Testie=50 
16) del Tested 
17) print(Test,__dict_) 
18) teTest() 

19) print(Test.__dict_) 
20) mi) 

21) print(Test.__dict_) 
22) Test.m2() 

23) print(Test,_dict_) 
24) Test.m3() 

25) print(Test.__dict_) 
26) Test.f=60 

27) print(Test,__dict_) 
28) del Test.e 

28) print(Test._dict_) 


*e*9Note: 
By using object reference variable/self we can read static variables, but we cannot 
modify or delete. 
we are trying to modify, then a new instance variable will be added to that 
particular object. 
ta=70 
we are trying to delete then we will get error. 


Example; 


1) class Test: 
2) 10 

3) 

4) th=Test() 

5) delti.a ===>AttributeError: a 


‘We can modify or delete static variables only by using classname or cls variable. 


1) import sys 

2) class Customer: 

3)“ Customer class with bank operations. 
14) bankname="DURGABANK' 
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|__init__{self,name,balance=0.0): 
Hg eet 
7) selftbatance=balance 
18) def depositsetf,amt}: 
9) _self.balance=self.balanceramt 
10) print(’Balance after deposit:',self.balance) 
11) def withdraw(self amt): 
12) famt>self.balance: 
13) print(‘Insufficient Funds..cannot perform this operation’) 
14) sys.exit() 
15) _self.balance=self.balance-amt 
16) _print('Balance after withdraw:',self.balance) 
17) 
18) print('Welcome to’,Customer.bankname) 
19) name=input('Enter Your Name:") 
20) e=Customer(name) 
21) while True 
22) _print('d-Deposit \nw-Withdraw \ne-exit’) 
23) _option=input('Choose your option:') 
24) if option=='' or option=='0': 
25) amtsfloat(input(’Enter amount:’) 
26) edepositfamt) 
27) elif option=="w' or option=="W': 
28) amt=float{input('Enter amount:')) 
29) c.withdraw(amt) 
30) elif option=='e' or option== 
31) __print("Thanks for Banking’) 
32) sys.exit() 
33) else: 
34) print(‘tnvalid option..Piz choose valid option’) 


Output: 
D:\durga_classes>py test.py 
‘Welcome to DURGABANK 
Enter Your Name:Durga, 
d-Deposit 

w-Withdraw 

e-exit 


Choose your option:d 
Enter amount:10000 

Balance after deposit: 10000.0 
d-Deposit 

w-Withdraw 
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e-exit 


Choose your option: 
Enter amount:20000 

Balance after deposit: 30000.0 

d-Deposit 

w-Withdraw 

e-exit 


Choose your option:w 

Enter amount:2000 

Balance after withdraw: 28000.0 
d-Deposit 

w-Withdraw 

eexit 


Choose your option: 
Invalid option..Plz choose valid option 
d-Deposit 

w-Wwithdraw 

e-exit 


Choose your option:e 
‘Thanks for Banking. 


3)Local Variables: 


@ Sometimes to meet temporary requirements of programmer, we can declare variables 
Inside a method directly, such type of variables are called local variable or temporary 
variables. 

Local variables will be created at the time of method execution and destroyed once 
method completes. 
Local variables of a method cannot be accessed from outside of method. 


class Test: 
def mi(selt}: 
a=1000 
print{a) 
def m2(self): 
b=2000 
print(b) 
(8) testi) 
9) tim) 
10) t.m2() 
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class Test: 
def mi(self): 
a=1000 
print(a) 
def m2(self): 
b=2000 
print{a) #NameError: name ‘a' is not defined 
print(b) 
(9) t=Test() 
10) t.ma() 
2a) emai) 


Types of Methods: 


Inside Python class 3 types of methods are allowed 


1) Instance Methods 
2) Class Methods 
3) Static Methods 


Uinstance Methods: 
© Inside method implementation if we are using instance variables then such type of 
methods are called instance methods. 
Inside instance method declaration, we have to pass self variable. def mi(self): 
By using sel variable inside method we can abe to access Instance variables. 
Within the class we can call instance method by using self variable and from outside of 
the clas we can cal by using object reference. 


1) class Student: 
def _init__{self,name,marks): 
self.name=name 
self.marks=marks 
def display(self): 
print(Hi',self.name) 
print("Your Marks are:self.marks) 
def grade(self): 
if self.marks>=60: 
print("You got First Grade’) 
11) elif self.marks>=50: 
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112) _print('Yout got Second Grade’) 
23) elif self.marks>=35: 

14) _print('You got Third Grade’) 

15) else: 

16) _print('You are Failed’) 

17) nsint{input(‘Enter number of students") 


marks=int(input(‘Enter Marks: 
‘s= Student(name,marks) 
sdisplay() 

s.grade() 

print() 


D:\durga_classes>py test.py 
Enter number of students:2 
Enter Name:Durga 

Enter Mar) 

Hi Durga 

Your Marks are: 90 

You got First Grade 


Your Marks are: 12 
You are Failed 


‘We can set and get the values of instance variables by using getter and setter methods. 
Setter methods can be used to set values to the instance variables. setter methods also 
known as mutator methods. 


‘Syntax: 
def setVariable(self,variable): 
self.variable=variable 


‘Bamale; 
def setName(self,name): 
self.name=name 
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Getter Method: 
Getter methods can be used to get values of the instance variables. Getter methods also 
known as accessor methods. 


‘Sunt: 
def getVariable(self): 
return self.variable 


Example: 
def getName(self): 
return self.name 


1) class Student: 
2) def setName(self,name): 

3) self.namesname 

'a) 

5) def getName(seif}: 

(6) return self.name 

7) 

'8) def setMarks(self,marks): 

9) self.marks=marks 

10) 

11) def getMarks(self): 

12) return self.marks 

13) 

114) nsint{input{'Enter number of students:')) 
15) for lin range(a): 

16) s=Student() 

17) name=input('Enter Name:') 

18) s.setName(name) 

19) _ marks=int(input(’Enter Marks:)) 
20) s.setMarks(marks) 

21) 

22) print('Hi's.getName()) 

23) print('Your Marks are:',s.getMarks()) 
24) print() 


Output; 
D:\python_classes>py test.py 
Enter number of students:2 


Enter Name:Ourga 
Enter Marks:100 
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Hi Durga 
Your Marks are: 100 


Your Marks are: 80 


2) Class Methods: 

'& Inside method implementation if we are using only class variables (static variables), 
then such type of methods we should declare as lass method. 

@ We can declare class method explicitly by using @classmethod decorator. 

@ For class method we should provide cls variable at the time of declaration 

‘& We can call dassmethod by using classname or object reference variable. 


11) class Animal: 
Negs=4 
@classmethod 
et waik(cls,name}: 
print(() walks with () IEgs..format{name,cts.\Egs)) 
6) Animal.walk('Oog') 
7) Animal.waik(‘Cat’) 


Qutput 
D:\python_classes>py test.py 
Dog walks with 4 IEgs.. 

Cat walks with 4 IEgs... 


Program to track the Number of Objects created for a Class: 


1) class Test: 


Test.count 
@classmethod 
def noofObjects(cls): 

print("The number of objects created for test class,cls.count) 


9) t1=Test() 
10) t2=Test() 
11) Test.noOfObjects() 
12) 13-Test() 
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13) t4=Test() 
14) 5=Test() 
15) Test.noOfObjects() 


3)Static Methods: 


@ In general these methods are general utility methods. 

Inside these methods we won't use any instance or class variables. 

© Here we won't provide self orcs arguments at the time of declaration. 

® We can declare static method explicitly by using @staticmethod decorator 
® We can access static methods by using classname or object reference 


1) class DurgaMath: 
2) 

3) — @staticmethod 

4) def add(x,y): 

5) print("The Sum:'x+y) 

6) 

7) ~~ @staticmethod 

8) det product(xy): 

9) print("The Product:\x*y) 
10) 

11) @statiemethod 

12) def average(x,y): 

13) print("The averages’ (x+y1/2) 
1a) 

15) DurgaMath.add{10,20) 

16) DurgaMath.product(10,20) 

17) DurgaMath.average(10,20) 


Qutput 

The Sum: 30 

‘The Product: 200 
‘The average: 15.0 


‘Note; 
In general we can use only instance and static methods.Inside static method we can 
access class level variables by using class name. 

© Class methods are most rarely used methods in python. 
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Passing Members of One Class to Another Clas: 
‘We can access members of one class inside another class. 


1) class Employee: 
def _init__{self,eno,ename,esal}: 
self.eno=eno 
self.ename=ename 
self.esalzesal 
det display(self): 
print(’Employee Number:'self.eno) 
print(*Employee Name:'self.ename) 
print('Employee Salary’,self.esal) 
20) class Test: 
11) det modify(emp): 
12) emp.esalzemp.esal+10000 
13) _ emp.display() 
14) e=Employee(100,’Durga’,10000) 
15) Test.modify(e) 


Qutout 
D:\python_classes>py test.py 
Employee Number: 100 
Employee Name: Durga 
Employee Salary: 20000 


In the above application, Employee class members are available to Test class. 
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Inner Classes 


‘Sometimes we can declare a class inside another class, such type of classes are called 
inner classes. 


Without existing one type of object if there is no chance of existing another type of object, 
then we should go for inner classes. 


Example: Without existing Car object there is no chance of existing Engine object. Hence 
Engine class should be part of Car class. 


lass Car: 
class Engine: 

Example: Without existing university object there is no chance of existing Department 

object 


lass University: 


class Department: 


Example: Without existing Human there is no chance of existin Head. Hence Head 
should be part of Human. 


lass Human: 
class Head: 


Note: Without existing outer class abject there is no chance of existing inner class object. 
Hence inner class object is always associated with outer class object. 


Demo Program-1; 


1) class Outer: 
2) def _init_{setf): 
print("outer class object creation’ 
class inner: 
def _init_{self): 
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print(“inner class object creation”) 
fh def mi(self): 
's) print("inner class method") 
9) o=Outer() 
10)izo.tnner() 
11) ima) 


Output 

outer class object creation 
inner class object creation 
Inner class method 


‘Note; The following are various possible syntaxes for calling inner cass method 


1) o= Outer() 
f=e.Inner() 
ima) 


2); = Outer().inner() 
ima) 


3) Outer().Inner{).m4() 
Demo Program-2; 


1) class Person: 
2) def _init_{self): 

3) self.name='durga’ 

4) self. db=self.Dob() 

5) def display(self): 

6) __print('Name:'self.name) 

7) class Dob: 

8) def init_(selt): 

9) self.dd=10 

10) self.mm=5 

11) self.yy=1947 

12) def display(self): 

13) _print('Dob=(}/{)/{)'tormat{self.dd,self.mm,self.yy)) 
114) p=Person() 

15) p.display() 

16) x=p.db 

17) xisplay() 
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1) class Human: 

2) 

3) def init__(self): 
self.name = ‘Sunny’ 
self.head = self.Head|) 
self.brain = self.Brain() 

def display(self}: 
print{"Hello..",self.name) 


class Head: 
def talk(self): 
print(Tatking..) 


class Brain: 
det think(self}: 
print("Thinking.”) 


18) h=Human() 
19) h.display() 
20) huhead.talk() 
21) hubrain.think() 


Qutout 

Hello.. Sunny 
Talking. 
Thinking... 
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Garbage Collection 


In old languages like C++, programmer is responsible for both creation and destruction 
of objects. Usually programmer taking very much care while creating object, but 
nEglecting destruction of useless objects. Because of his nEglectance, total memory 
‘can be filled with useless objects which creates memory problems and total 
application will be down with Out of memory error. 


But in Python, We have some assistant which is always running in the background to 
destroy useless objects.Because this assistant the chance of failing Python program 
‘with memory problems is very less. This assistant is nothing but Garbage Collector. 
Hence the main objective of Garbage Collector is to destroy useless objects. 


Han object does not have any reference variable then that object eligible for Garbage 


By default Gargbage collector is enabled, but we can disable based on our requirement. In 
this context we can use the following functions of gc module. 


1) gc.isenabled() % Returns True if GC enabled 
2) gc.disable()-> To disable GC explicitly 
3) gc.enable()> To enable GC explicitly 


1) Import ge 
2) print(ge.isenabledt)) 
3) gc.disable() 
'4)_print(ge.tsenabled()) 
5) gc.enable() 
6) print(ge.isenabled()) 
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© Destructor isa special method and the name should be _del_ 
© Just before destroying an object Garbage Collector always calls destructor to perform 
‘lean up activites (Resource deallocation activities like close database connection etc). 


© Once destructor execution completed then Garbage Collector automatically destroys 
that object. 


Note: The job of destructor is not to destroy object and itis just to perform clean up 
activities. 


1) Import time 


def _del_(self}: 
print("Fulfilling Last Wish and performing clean up activities...") 


(9) ttzNone 
10) time.sleep(5) 
111) print("End of application") 


Qutput 

‘Object Initialization. 

Fulfilling Last Wish and performing clean up activities... 
End of application 


Note: ifthe object does not contain any reference variable then only itis eligible fo GC. ie 
If the reference count is zero then only object eligible for GC. 


import time 
class Test: 
def _ init__(self): 
print(" Constructor Execution. 
def _del_{(self}: 
print("Destructor Execution.. 


10) del t2 

11) time.steep(5) 

12) print(“object not yet destroyed after deleting t1") 
13) del t2 
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14) time.sleep(5) 

15) print(“object not yet destroyed even after deleting t2") 
16) print("I am trying to delete last reference variable...") 
17) del 3 


import time 
class Te 
def _init_{set) 
print(" Constructor Execution...") 
def _del_{self): 
int("Destructor Execution...") 
list=[Test(),Test(),Test()] 
18) delist 
9) time.sleep(5) 
10) print{"End of application”) 


Qutput 

Constructor Execution... 
Constructor Execution. 

Constructor Execution. 

Destructor Execution... 
Destructor Execution... 
Destructor Execution... 
End of application 


‘sys module contains getrefcount() function for this purpose. 
sys.getrefcount (objectreference) 


2) Import sys 
2) class Test: 

3) _ pass 

4) t=Test() 

5) teeta 

6) tata 

7) testa 

(8) print(sys.getrefcount(tt)) 


Qutout s 


Note: For every object, Python internally maintains one default reference variable self. 
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In any programming language there are 2 types of errors are possible. 


2) Syntax Errors 
2) Runtime Errors 


1)Syntax Errors: 


‘The errors which occur because of invalid syntax are called syntax errors. 


x=10 
ifx==10 
print("Hello") 


Syntaxérror: invalid syntax 


fea: 
print "Hello” 
‘SyntaxError: Missing parentheses in call to ‘print’ 


‘Note: Programmer is responsible to correct these syntax errors. Once all syntax errors 
are corrected then only program execution will be started. 


2)Runtime Errors: 


+ Also known as exceptions. 
‘+ While executing the program if something goes wrong because of end user input or 
programming logic or memory problems etc then we will get Runtime Errors. 


Eg 
1) print(10/0) > ZeroDivisionError: division by zero 
2) print(10/"ten") -> Type€rror: unsupported operand type(s) for /: int’ and 'str* 


3) x= int{input("Enter Number:")) 
print(x) 
D:\Python_classes>py test.py 
Enter Number:ten 
ValueError: invalid literal for int() with base 10: ‘ten’ 


‘Note: Exception Handling concept applicable for Runtime Errors but not for syntax errors 
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What is Exceptio! 
‘An unwanted and unexpected event that disturbs normal flow of program is called 
exception. 


ia 
ZeroDivisionError 
Typetrror 
Valueérror 
FileNotFoundError 
EOFError 
SleepingError 
TyrePuncturedError 


Itis highly recommended to handle exceptions. The main objective of exception handling 
is Graceful Termination of the program (i.e we should not block our resources and we 
should not miss anything) 


Exception handling does not mean repairing exception. We have to define alternative way 
to continue rest of the program normally. 


Eg; For example our programming requirement is reading data from remote file locating 
at London. At runtime if London file is not available then the program should not be 
terminated abnormally. We have to provide local file to continue rest of the program 
‘normally. This way of defining alternative is nothing but exception handling. 


Hay 

Read Data from Remote File locating at London. 

‘except FileNotFoundError: 

use local file and continue rest of the program normally 


Q. What is an Exception? 
Q. What is the purpose of Exception Handling? 
Q. What is the meaning of Exception Handling? 


Default Exception Handing in Pytho 
Every exception in Python is an object. For every exception type the corresponding. 
classes are available. 
‘Whevever an exception occurs PVM will erate the corresponding exception object 
and will check for handling code. If handling code is not available then Python 
interpreter terminates the program abnormally and prints corresponding exception 
information to the console. 
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‘+ The rest of the program won't be executed. 


2) print(*Hello") 
2) print(410/0) 
3) print("Hi") 


D:\Python_classes>py test.py 
Hello 
Traceback (most recent call last): 
File “test.py”, line 2, jn <module> 
print(10/0) 
ZeroDivisionError: division by zero 


Python's Exception Hierarch 
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Every Exception in Python is a class. 
All exception classes are child classes of BaseException.i.e every exception class 
‘extends BaseException either directly or indirectly. Hence BaseException acts as root 
for Python Exception Hierarchy. 

Most of the times being a programmer we have to concentrate Exception and its child 
classes. 


ized E: in Hani 
Itis highly recommended to handle exceptions. 
‘+The code which may raise exception is called risky code and we have to take risky code 
Inside try block. The corresponding handling code we have to take inside except block, 
try: 
Risky Code 
‘except XXX: 
Handling code/Alternative Code 


Without try-exceot: 


1) print("stmt-1") 
2) print(a0/0) 
3) print{*stmt-3") 


Qutout 

stmt-l 

ZeroDivisionError: division by zero 

‘Abnormal termination/Non-Graceful Termination 


With try-except: 


peint("stmt-1") 
try: 
print(10/0) 
except ZeroDivisionError: 
print{410/2) 
print(*stmt-3") 


Output 

stmt-1 

5.0 

stmt-3 

Normal termination/Graceful Termination 
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Control Flow 


try: 
stmt 
stmt-2 
stmt-3, 
except XXX: 
stmt-4 
stme-5 


Case-1; If there is no exception 
1,2,3,5 and Normal Termination 


Gase-2; If an exception raised at stmt-2 and corresponding except block matched 
14,5 Normal Termination 


Case-3: If an exception rose at stmt-2 and corresponding except block not matched 
1, Abnormal Termination 


Case-4; if an exception rose at stmt-4 or at stmt-5 then itis always abnormal 
termination. 


Conclusions: 

1) Within the try block if anywhere exception raised then rest ofthe try block won't be 
executed eventhough we handled that exception. Hence we have to take only risky 
code inside try block and length of the try block should be as less as possible. 

2) In addition to try block, there may be a chance of raising exceptions inside except and 
finally blocks also. 

3) Hany statement which is not part of try block raises an exception then it is always: 
abnormal termination. 


How to Print Exception Information: 
ime 


1) print(10/0) 
2) except ZeroDivisionError as msg: 
'3) __print("exception raised and its description is:",msg) 


Qutput exception raised and its description is: division by zero 
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try with Multiple except Blocks: 

‘The way of handling exception is varied from exception to exception.Hence for every 
‘exception type a seperate except block we have to provide. ie try with multiple except 
blocks is possible and recommended to use. 


‘except ZeroDivisionError: 
perform alternative arithmetic operations 
‘except FileNotFoundError: 
use local file instead of remote file 


If try with multiple except blocks available then based on raised exception the 
corresponding except block will be executed. 


1) try: 
2) xeint{input("Enter First Number: ")) 

3) ysint{input("Enter Second Number: ")) 
\4)_print(x/y) 

5) except ZeroDivisionError : 

6) _print("Can’t Divide with Zero") 

7) except ValueError: 

8) print("please provide int value only”) 


D:\Python_classes>py test.py 
Enter First Number: 10 

Enter Second Number: 2 

5.0 


D:\Python_classes>py test.py 
Enter First Number: 10 
Enter Second Number: 0 
Can't Divide with Zero 


D:\Python_classes>py test.py 
Enter First Number: 10 

Enter Second Number: ten 
please provide int value only 
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If try with multiple except blocks available then the order of these except blocks is 
important .Python interpreter will always consider from top to bottom until matched 
except block identified, 


a) try: 
2) xzint(input("Enter First Number: *)) 
3) ysint{input("Enter Second Number: "}) 
4) _printts/y) 

5) except ArithmeticError : 

(6) __print("ArithmeticError") 

7) except ZeroDivisiontrror: 

8) print("ZeroDivisionError") 


D:\Python_classes>py test.py 
Enter First Number: 10 

Enter Second Number: 0 
Arithmeticérror 


Single except Block that can handle Multiple Exceptions: 


‘We can write a single except block that can handle multiple different types of exceptions. 


‘except (Exception1,Exception2,exception3,..): OR 
‘except (Exceptiont,Exception2,exception3,..) as msg : 


Parentheses are mandatory and this group of exceptions internally considered as tuple. 


a) trys 
2) —-xsint(input("Enter First Number: ")) 

3) ysint{input("Enter Second Number: ")) 

44) printix/y) 

5) except (ZeroDivisionError,ValueError) as msg: 

6) _print("Plz Provide valid numbers only and problem is: ",msg) 


D:\Python_classes>py test. py 

Enter First Number: 10 

Enter Second Number: 0 

Plz Provide valid numbers only and problem is: division by zero 


D:\Python_classes>py test.py 

Enter First Number: 10 

Enter Second Number: ten 

Plz Provide valid numbers only and problem is: invalid literal for int{) with b are 10: ‘ten’ 
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Default except Block: 
‘We can use default except block to handle any type of exceptions. 
In default except block generally we can print normal error messages. 


‘Sunt 
except: 
statements 


A) try: 

2) xsint(input("Enter First Number: ")) 

3) —_-ysint(input("Enter Second Number: “)) 

4) print) 

5) except ZeroDivisionError: 

6) _ print("ZeroDivisionError:Can't divide with zero") 
7) except: 

8) print(*DefaultExcept:Plz provide valid input only") 


D:\Python_classes>py test.py 

Enter First Number: 10 

Enter Second Number: 0 
ZeroDivisionError:Can't divide with zero 


D:\Python_classes>py test.py 

Enter First Number: 10 

Enter Second Number: ten 

Default Except:Piz provide valid input only 


***Mote: If try with multiple except blocks available then default except block should be 
last, otherwise we will get Syntax€rror. 


ty 
print(10/0) 

except: 
print("Default Except") 

except ZeraDivisionError: 
print("ZeroDivisionError") 


SyntaxError: default ‘excepts’ must be last 


Note: The following are various possible combinations of except blocks 
3) except ZeroDivisionError: 
2) except ZeroDivisiontrror as msg: 
3) except (ZeroDivisionError,Valuetsror): 
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4) except (ZeroDivisionError, Value€rror) as msg: 
5) except : 


finally Block: 

@ Itis not recommended to maintain clean up code(Resource Deallocating Code or 
Resource Releasing code) inside try block because there is no guarentee for the 
‘execution of every statement inside try block always. 

@ Itis not recommended to maintain clean up code inside except block, because if there 
is no exception then except block won't be executed. 

© Hence we required some place to maintain clean up code which should be executed 
always irrespective of whether exception raised or not raised and whether exception 
handled or not handled. Such type of best place is nothing but finally block. 

© Hence the main purpose of finally block is to maintain clean up code. 


try: 

Risky Code 
except: 

Handling Code 
finally: 

Cleanup code 


‘The speciality of finally block is it will be executed always whether exception raised or not 
raised and whether exception handled or not handled. 


Gase-1; I there is no exception 


tw 
print "try" 

except: 
print("except”) 

finally: 
print(*naly"*) 


Case-2; If there is an exception raised but handied 


a) 
2) print("try") 
3) print(10/0) 
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(4) except ZeroDivisionError: 
5) _ print("except”) 

6) finally: 

7) print("finally") 


Output, 
ty 
except 
finally 


Gase-3; f there isan exception raised but not handled 


2) try: 
2) print("try") 

3) print(10/0) 

14) except NameError: 
5) print("except") 
6) finally: 

7) print("finally") 


Output. 

wy 

finally 

ZeroDivisionError: division by zero(Abnormal Termination) 


*** Note: There is only one situation where finally block won't be executed ie whenever 
‘we are using os._exit(0) function. 


‘Whenever we are using os._exit(0) function then Python Virtual Machine itself will be 
shutdown.In this particular case finally won't be executed. 


imports 
try 
print("try") 
05._exit(0) 
except NameError: 
print("except") 
finally: 
print(*finally") 


Output: try 


12| https://www.youtube.com/durgasoftware 


BA python 


Note: 


‘0s._exit{0) 
‘Where 0 represents status code and it indicates normal termination 
‘There are multiple status codes are possible. 


control Flow 


stmt 
stmt-6 


Case-1; If there is no exception 
1,2,3,5,6 Normal Termination 


Case-2: If an exception raised at stmt2 and the corresponding except block matched 
5,6 Normal Termination 

Case-3: If an exception raised at stmt2 but the corresponding except block not matched 

41,5 Abnormal Termination 


Case-4:1f an exception raised at stmta then its always abnormal termination but before 
that finally block will be executed. 


Case-5; if an exception raised at stmt-5 or at stmt-6 then itis always abnormal 
termination 


N xt finally BI 
We can take try-except-finaily blocks inside try or except or finally blocks.i.e nesting of try- 
except-finally is possible. 

ty: 
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General Risky code we have to take inside outer try block and too much risky code we 
hhave to take inside inner try block. Inside Inner try block if an exception raised then inner 
‘except block is responsible to handle. Ifit is unable to handle then outer except block is 
responsible to handle. 


1) tye 
2) print{"outer try block") 

3) ty: 

14) _print("inner try block") 

5) print(10/0) 

6) except ZeroDivisionError: 

7) print{"Inner except block") 
'8) finally: 

‘9) _print("tnner finally block”) 
10) except: 

11) _print{“outer except block") 
12) finally: 

13) _print("outer finally block") 


Output 

‘outer try block 
Inner try block 
inner except block 
inner finally block 
‘outer finally block 


Control Flow in nested try-except-finally: 
wy: 
stmt 
stmt2 
stime3 
try: 
stmt 
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stmt-s 
stmt-6 
except X: 
‘stmt-7 
finally: 
stmes 
stmt-9 


‘Case-1: 11 there is no exception 
1,2.3,4,5,6,8,9,11,12 Normal Termination 


Case-2; If an exception raised at stmt-2 and the corresponding except block matched 
4,10,11,12 Normal Termination 


Gase-3; If an exceptiion raised at stmt-2 and the corresponding except block not matched 
1,11,Abnormal Termination 


Case-4; If an exception raised at stmt-5 and inner except block matched 
1,2,3,4,7,8,9,11,12 Normal Termination 


Case-5: fan exception raised at stmt-5 and inner except block not matched but outer 
except block matched _—_1,2,3,4,8,10,11,12,Normal Termination 


Case-6:1f an exception raised at stmt-S and both inner and outer except blocks are not 
‘matched 1,23,48,11,Abnormal Termination 


Case-7: I an exception raised at stmt-7 and corresponding except block matched 
1,2,3, 3,10,11,12,Normal Termination 


Case-B: If an exception raised at stmt-7 and corresponding except block not matched 
1,23 ,r8,41,Abnormal Termination 


Case-9; if an exception raised at stmt-8 and corresponding except block matched 
1,23 ve10,14,32 Normal Termination 


Case-10; If an exception raised at stmt-8 and corresponding except block not matched 
1,23 nn /Abnormal Termination 


15| https://www.youtube.com/durgasoftware 


fan exception raised at stmt-9 and corresponding except block matched 
3,23 yr8,10,11,12, Normal Termination 


Case-12; If an exception raised at stmt-9 and corresponding except block not matched 
1,23 pry, 8,11,Abnormal Termination 


Case-13: If an exception raised at stmt-10 then it is always abonormal termination but 
before abnormal termination finally block(stmt-11) will be executed. 


‘Case-14; If an exception raised at stmt-11 or stmt-12 them itis always abnormal 
termination. 


‘Note; if the control entered into try block then compulsary finally block will be executed. 
Hf the control not entered into try block then finally block won't be executed. 


else Block with try-except-finally: 
In use else block with try-except-finally blocks. 
else block will be executed if and only if there are no exceptions inside try block. 


try: 
Risky Code 

except: 
will be executed if exception inside try 


else: 
will be executed if there is no exception inside try 
finally: 
will be executed whether exception raised or not raised and handled or not 
handled 


Ei 
try: 


print("try") 

print(10/0) > 1 
except: 

print("except") 
else: 

print{"else") 
finally: 

print(“finally") 


if we comment line-1 then else block will be executed b'z there is no exception inside try. 
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In this case the output is: 
try 

else 

finally 


Hf we are not commenting line-1 then else block won't be executed b'z there is exception 
inside try block. In this case output is: 

ty 

except 

finally 


1) Whenever we are writing try block, compulsory we should write except or finally 
block.i.e without except or finally block we cannot write try block. 

2) Wheneever we are writing except block, compulsory we should write try block. ie 
‘except without try is always invalid. 

3) Whenever we are writing finally block, compulsory we should write try block. | 
finally without try is always invalid. 

4) We can write multiple except blocks for the same try,but we cannot write multiple 
finally blocks for the same try 

5) Whenever we are writing else block compulsory except block should be there. ie 
without except we cannot write else block. 

6) In try-except-else-finally order is important. 

7), We can define try-except-else-finally inside try, except, else and finally blocks. ie 
nesting of try-except-else-finaly is always possible 


wy 
print{*try") 


‘except: 
print("Hello*) 


print("Hello") 
incon | x _| 


print("try") 
except: 
print("except’ 


print(*try") 
finally: 
print{"finally") 


17| https://www.youtube.com/durgasoftware 


print("try") 
except: 

print("except”) 
else: 

print("else") 


print("try") 
print("else") 
print(“try") 


print("else") 


print(" 
except XX 

print("except-1") 
except YYY: 


print"try") 
except 
print(“except-t") 
else: 
print(else") 
else: 
print("else") 


ty 

print("try") 
except : 

print("except-1") 
finally: 

print{"finally") 
finally: 

print(“finally") 
ty 

print("try") 
print("Hello") 
except: 
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print{"try") 
except: 
print(“except") 
print("Hello") 
except: 


We 
print("try") 
except: 
print(“except") 
print(*Hello") 
finally: 
print(“finally*) 
we 
print(try") 
except: 
print("except") 
print("Hello") 


print("try") 
except: 

print("except") 
ty: 

print(“try") 
except: 

print("except") 


we 

print(“try") 
except: 

print("except") 
try: 

print(“try") 
finally: 

print(“finally") 
we 

print(“try") 
except: 

print(“except") 
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print("if") 
print(“else”) 


print("try") 
try: 
print(“inner try") 
except: 
print("inner except block") 
finally: 
print("inner finally block" 


print("try") 


print("except”) 
try: 
print("inner try") 
except: 
print("inner except block") 


print(*try") 
except: 
rint("except") 
finally: 
try: 
print(“inner try") 
except: 
print(“inner except block") 
finally: 
print(“inner finally block") 
Wy: 
rint("try") 
except: 
print("except") 
try: 
rint(“try") 
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oa 
print(*try") 
try: 
print(“inner try") 

except: 

print("except”) 
Te 

print(“try") 
else: 

print(“else") 
except: 

print("except") 
finally: 

print(“finally") 


Types of Exceptions: 

In Python there are 2 types of exceptions are possible. 
1) Predefined Exceptions 
2) User Definded Exceptions: 


1)Predefined Exceptions: 

Also known as inbuilt exceptions. 

'* The exceptions which are raised automatically by Python virtual machine whenver a 
particular event occurs are called pre defined exceptions. 


EEA; Whenever we are trying to perform Division by zero, automatically Python will 
raise ZeroDivisionError. 
print(10/0) 


£22: Whenever we are trying to convert input value to int type and if input value is 
not int value then Python will raise ValueError automatically 
xzint("ten") > Valuetrror 


2)User Defined Exceptions: 


‘+ Also known as Customized Exceptions or Programatic Exceptions 

‘+ Some time we have to define and raise exceptions explicitly to indicate that something 
‘g0es wrong, such type of exceptions are called User Defined Exceptions or Customized 
Exceptions 
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‘= Programmer is responsible to define these exceptions and Python not having any idea 
‘about these. Hence we have to raise explicitly based on our requirement by using 
“raise” keyword. 

& 
InsufficientFundsException 
InvalidinputException 
TooYoungException 
TooOldException 


How to Define and Raise Customized Exception: 
Every exception in Python is a class that extends Exception class either directly or 
Indirectly. 


Syntax: 
class classname(predefined exception class name): 
def __init_(self,are): 
self.msg=arg 


1) class TooYoungexception(Exception): 
2) det _init_(selt, 
3) selfamsg=arg 


‘TooYoungException is our class name which Is the child class of Exception 


‘We can raise exception by using raise keyword as follows 
raise TooYoungException("message”) 


1) class TooYoungexception(Exception) 
def _init_{(selt,arg): 
self.msgzarg. 


class TooOIdException{Exception): 
det _init_(self,arg): 
self.msgearg 


(9) age=int{input("Enter Age:")) 

10) if age>60: 

11) _ raise TooYoungException("Piz wait some more time you will get best match soon!!!") 

12) elif ageei8: 

13) raise TooOldException("Your age already crossed marriage age...no chance of 
getting marriage") 

14)else: 

15) _print("You will get match details soon by emaill!!") 
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D:\Python_classes>py test.py 
Enter Age:90 
_main__TooYoungException: Plz wait some more time you will get best match soon!!! 


D:\Python_classes>py test.py 

Enter Agesi2 

__main__TooOIdException: Your age already crossed marriage age...no chance of g 
‘etting marriage 


D:\Python_classes>py test.py 
Enter Age:27 
‘You will get match details soon by emaill!! 


Note: raise keyword is best suitable for customized exceptions but not for pre defined 
exceptions 
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Decorator is a function which can take a function as argument and extend its functionality 
‘and returns modified function with extended functionality. 


Input uncon 5 Secon, (add some functionali 
wis 


Taner) 


Input Function loutput Function with 
ded Functional 


‘The main objective of decorator functions is we can extend the functionality of existing 
functions without modifies that function. 


print{"Hello" name,"Good Morning") 
‘This function can always print same output for any name 


Hello Durga Good Morning 
Hello Ravi Good Morning 
Hello Sunny Good Morning 


But we want to modify this function to provide different message if name is Sunny. 
‘We can do this without touching wish() function by using decorator. 


1) def decor(fune): 
det inner(name): 
ifmame=="Sunny": 
Print(*Hello Sunny Bad Morning”) 
else: 
fune{name) 
return inner 


9) @decor 

10) def wish{name) 

11) _print{"Hello" name,"Good Morning") 
12) 

13) wish(*Durga") 

14) wish("Ravi") 

15) wish("Sunny") 


3| https://www.youtube.com/durgasoftware 


BA python 


Hello Durga Good Morning 

Hello Ravi Good Morni 

Hello Sunny Bad Morning. 

In the above program whenever we call wishi) function automatically decor function will 
bbe executed. 


How me Fun rand without Decorat 
‘We should not use @decor 


1), def decor(fune) 
def Inner(nar 
ifmame=="Sunny": 
print("Hello Sunny Bad Morning” 
else: 
fune(name) 
return inner 


9) def wish(name): 

10) print{"Hello" name,"Good Morning”) 

11) 

12) decorfunction=decor(wish) 

13) 

14) wish("Durga") decorator wont be executed 

15) wish("Sunny") decorator wont be executed 

16) 

17) decorfunction("Durga" }idecorator will be executed 
18) decorfunction("Sunny"}#decorator will be executed 


Output 

Hello Durga Good Morning 
Hello Sunny Good Morning 
Hello Durga Good Morning 
Hello Sunny Bad Morning 


print("We are dividing”,a,"with”,b) 
ifb==0: 
print("OOPS...cannot divide") 
return 
else: 
return fune(a,b) 
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9) return inner 
10) 

11) @smart_division 
12) det division(a,b): 
13) return a/o 

14) print(division(20,2)) 
415) print(division(20,0)) 


10.0 

Traceback (most recent cal last): 

File "test.py", line 16, in <module> 
print(division(20,0)) 

File "test.py’, line 13, in division 
return a/b 

ZeroDivisionError: division by zero 


With Decorator we won't get any Error, In this Case Output is: 
‘We are dividing 20 with 2 

10.0 

‘We are dividing 20 with 0 

(00°S...cannot divide 

None 


1) def martiagedecor(fune): 
det inne 
print(’Hair decoration...') 
print Face decoration with Platinum package’) 
print Fair and Lovely etc.) 
fune() 
retuen inner 


(9) def getready(): 
10) print('Ready for the marriage’) 

1) 

12) decorated_getready=marriagedecor(getready) 
3) 

14) decorated_getready() 


Decorator Chaining 
We can define multiple decorators for the same function and ail these decorators will 
form Decorator Chaining. 
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@decort 
@decor 
def num(): 


For num() function we are applying 2 decorator functions. First inner decorator will work 
land then outer decorator. 


1) def decort(func): 
def inner(}: 
x-fune() 
return x*x 
return inner 


def decor(func): 
ef inner}: 
vefunel) 

10) return 2% 

12) return inner 

12) 

13) @decort 

18) @decor 

15) def num): 

16) return 10 

1”) 

18) print{numnd)) 
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Generator is a function which is responsible to generate a sequence of values. 
‘We can write generator functions just like ordinary functions, but it uses yield keyword to 
return values. 


A Sequence of Values 


5) gemygen() 
7) printttypete)) 
8) 

9) print(next(g)) 
10) prnt(next(g)) 
11) print(nextig)) 
12) print(nextig)) 


Traceback (most recent call last): 
File “test.py”, line 12, in <module> 
print(next) 
Stoplteration 


1) def countdown(num): 
2) print("Start Countdown") 
3) while{num>9}: 


6) values=countdown(5) 
7) forx in values: 
8) print(x) 
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tart Countdown 


ER3; To generate first n numbers 


2) def firstn(num): 


values=firstn(5) 
for x in values 


print(x) 


We ean convert generator ino lis a follows: 
values = frstn(20) 

{2 fst(values) 

print{t) #1, 2,3, 4,5, 6,7, 8,9, 10} 


£24; To generate Fibonacci Numbers... 
‘The next is the sum of previous 2 numbers 


Eg: 0,1,1,2,3,5,8,13,21,... 


1) def fibt): 
2) ab=0,1 

3) while True: 
4) yield 
5) ajbebyaeb 
6) forfin fib(): 


“| https://www.youtube.com/durgasoftware 


BA pthon 


7 
3) 
3) 


it 100; 
break 
printf) 


Qutput. 

° 

1 

1 

2 

3 

5 

8 

3 

2 

1 

55 

89 

Advantages of Generator Functions: 

1) When compared with Class Level iterators, Generators are very easy to use. 
2) Improves Memory Utilization and Performance. 

3) Generators are best suitable for reading Data from Large Number of Large Files. 
4) Generators work great for web scraping and craving. 


Generators vs Normal Collections wrt Performance: 


1) 
2) 
3) 
la) 
5) 
6) 
7) 
'a) 


import random 
Import time 


‘names = ['Sunny’Bunny’,‘Chinny’,'Vinny'] 
subjects = ['Python’,'Java’,’Blockchain') 


def people_tist(num_people): 
results = {] 
for iin range(num_people| 


ies, 
‘name’: random.choice(names), 
‘subject':random.choice(subjects) 
d 

results.append{person) 
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17) 

18) def people_generator(num_people}: 

19) for tin range{num_people): 

20) perso 

23) "i 

22) ‘name’: random.choice(names), 
23) ‘'majorxrandom.choice(subjects) 
24) ) 

25) yield person 

26) 

27)"™"t1 = time.clock() 

'28) people = people_list(10000000) 

29) 2 = time.clockt)” 

30) 

31) t1 = time.clock() 

32) people = people_generator(10000000) 
33)t2 = time.clock() 

34) 

35) print("Took {)'format{t2-t1)) 


Note: in the above program observe the differnce wrt execution time by using ist and 
generators 


Normal Collection: 
{fx*x for xin range(10000000000000000)} 
print(i(o}) 


‘We will get MemoryError in this case because all these values are required to store in the 
memory. 


Generators: 
{8=(x"x for xin range(10000000000000000)) 
print(next(g)) 


‘Output: 0 
‘We won't get any MemoryError because the values won't be stored at the beginning 
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Debuggin; hon Program by using assert Keyword: 


© The process of identifying and fixing the bug is called debugging. 

& Very common way of debugging is to use print() statement. But the problem with the 
print) statement is after fixing the bug,.compulsory we have to delete the extra added 
print) statments,otherwise these will be executed at runtime which creates 
performance problems and disturbs console output. 

To overcome this problem we should go for assert statement. The main advantage of 
assert statement over print() statement is after fixing bug we are not required to 
delete assert statements. Based on our requirement we can enable or disable assert 
statements. 

Hence the main purpose of assertions isto perform debugging. Usully we can perform 
debugging either in development or in test environments but not in production 
environment. Hence assertions concept is applicable only for dev and test 
‘environments but not for production environment. 


‘There are 2 types of assert statements 
1) Simple Version 
2) Augmented Version 


1) Simple Version: 
‘assert conditional_expression 


2) Augmented Version; 
‘+ assert conditional_expression, message 
conditional_expression wil be evaluated and if itis true then the program will be 
continued. 
If it is false then the program will be terminated by raising AssertionError. 
By seeing Assertion€rror, programmer can analyze the code and can fix the problem. 


11) def squarett(x): 
2) return x**x 

3) assert squarelt(2}==4,"The square of 2 should be 4” 
'4) "The square of 3 should be 9° 

5) 6,"The square of 4 should be 16" 
6) print(squarett(2)) 

7) print(squarett(3)) 

'8)_print(squarett(4)) 

'9) 

110) D:\Python_classes>py test.py 

111) Traceback (most recent call last): 


3| https://www.youtube.com/durgasoftware 


12) File “test-py’, line 
13) _ assert squarelt(3}==9,"The square of 3 should be 9” 
114) Assertion€rror: The square of 3 should be 3 

15) 

16) def squarelt(x): 

17) return xt 

118) assert squarelt(2)==4,"The square of 2 should be 4 
19) assert squarelt(3)==9,"The square of 3 should be 9 
20) assert squarelt(4}==16,"The square of 4 should be 16” 
21) print{squarett(2)) 

22) print(squarett(3)) 

23) print(squarett(4)) 


‘Assertions concept can be used to alert programmer to resolve development time errors. 
Exception Handling can be used to handle runtime errors. 
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‘+ As the part of programming requirement, we have to store our data permanently for 
future purpose. For this requirement we should go for files. 
Files are very common permanent storage areas to store our data. 


T 


There are 2 types of files 


1) Text Files: 
Usually we can use text files to store character data 
Egiabett 


2) Binary Files: 


Usually we can use binary files to store binary data like images,video files, audio files 


1 oF write) on the file,first we have to open 
that file.For this we should use Python's inbuilt function open) 
‘+ But at the time of open, we have to specify mode, which represents the purpose of 


opening file. 
f= openifilename, mode) 
‘The allowed modes in Python are 


1) F> open an existing file for read operation. The file pointer is positioned at the 
beginning of the file.f the specified file does not exist then we will get 
FileNotFoundError.This is default mode. 


2) w> open an existing file for write operation. If the file already contains some data 
then it will be overridden. I the specified file is not already avaialble then this mode will 
create that file. 


3) a> open an existing file for append operation. It won't override existing data.if the 
specified file is nat already avaialble then this mode will create a new file. 


4) r+ > To read and write data into the file. The previous data in the file will not be 
deleted.The file pointer is placed at the beginning of the file. 
5) w+ > To write and read data. it will override existing data. 


6) a+ > To append and read data from the file.tt wont override existing data. 
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17) x-> To open a file in exclusive creation made for write operation. Ifthe file already 
exists then we will get FileExistsError. 


Note; All the above modes are applicable for text files. If the above modes suffixed 
‘b’ then these represents for binary files. 


xirb,wb,ab,e+b wr ,avb xb 


yen(“abe.txt","w") 
We are opening abc.txt file for writing data. 


After completing our operations on the file, it is highly recommended to close the file. 
For this we have to use close() function. 
f.close() 


AY e bj 
‘Once we opend a file and we got file object, we can get various details related to that file 
by using its properties. 
name > Name of opened file 
mode -> Mode in which the file is opened 
closed > Returns boolean value indicates that file is closed or not 
readable()> Retruns boolean value indicates that whether file is readable or not 
\writable(> Returns boolean value indicates that whether file is writable ot not. 


1) feopen("abe.txt",'w') 
2) print{"File Name: *,f.name) 
3) print{"File Mode: " f.mode) 
4) print("ts File Readable: “,f.readable()) 
5) print("Is File Writable: “,f.writable()) 
6) print{"Is File Closed : "f.closed) 
ficlose() 
print("Is File Closed =" f.closed) 


Is File Readable: False 

Is File Writable: True 
le Closed: False 

Is File Closed: True 
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ing Data to Text 
‘We can write character data to the text = by using the following 2 methods. 
1) write(str) 
2) writelines{list of fines) 


feopen("abed.tat”w') 
f.write("Durga\n" 

f.write("Software\n") 
f.write("Solutions\n") 

print("Oata written to the file successfully") 
f.close() 


Software 
Solutions 


Note: In the above program, data present in the file will be overridden everytime if we 
‘tun the program. Instead of overriding if we want append operation then we should open 
the file as follows. 


feopen("“abed.tet",'w') 
liste(*sunny\n","bunny\n","vinny\n", "chinny"] 
f.writelines(list) 

print{"List of lines written to the file successfully") 
fclose() 


Note: White writing data by using write() methods, compulsory we have to provide line 
seperator(\n), otherwise total data should be written to a single line. 
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Reai Character Data from Text Files: 
‘We can read character data from text file by using the following read methods. 


read{)> To read total data from the file 
tead(n) > To read 'n characters from the file 
‘eadline)> To read only one line 
readlines()> To read all ines into alist 


Eg: To read total data from the file 


21) feopen(“abe.txt"/'r') 
2) data=ft.read() 

3) print(data) 

44) f.close() 


Qutout. 
sunny 
bunny 
chinny 
vinny 


2: To read only first 10 characters: 


1) feopen("abe.txt"/'r') 
2) datasf.read(10) 

3) print{data) 

14) f.close() 


Qutput. 
sunny 
bunn 


£3: To read data line by line: 


feopen("abe.txt"/) 
linet=f.readlin 
print(inet,end 
line2=f.readline() 
printline2,end=") 
line3=freadline() 
print(line3,end=") 
f.close() 
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Output 
sunny 
bunny 
chinny 


Eg.4: To read all lines into lst: 


1) fopen("abe.txt”,r’) 
2) lines=f.readlines() 
3) for line in lines: 

4) _print(line,end=") 
5) feclose() 


feopen(*abe.txt","r") 
print(f.read(3)) 
print(f.readline()) 

int (tread) 
print("Remaining data") 
print(f.read()) 


buna 
Remaining data 
y 

chinny 

vinny 
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The with Statement: 

‘+ The with statement can be used while opening a file.We can use this to group file 
‘operation statements within a block, 

‘+The advantage of with statement is it will take care closing of file,after completing all 
‘operations automatically even in the case of exceptions also, and we are not required 
to close explicitly. 


11) with open("abe.txt","w") as f: 
fwrite("Durga\n") 
fewrite("Software\n") 
{f.write("Solutions\n") 
print("Is File Closed: *,f.closed) 

6) print{"Is File Closed: "f.closed) 


‘Output. 
Is File Closed: False 
Is File Closed: True 


ind tell() Method: 


‘We can use tell) method to return current position of the cursorifile pointer) from 
ining of the file. [can you plese telll current cursor position] 
‘The position(index) of first character in files is zero just like string index. 


1) fopen("abe.txt”,"*") 
2) print(ftei)) 

3) printlf.read(2)) 

44) print(.tel()) 

5) print(f.read(3)) 

(6) print(.tel() 
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We can use seek() method to move cursor (file pointer) to specified location, 
[Can you please seek the cursor to a particular location] 

f.seek(otfset, fromwhere) > offset represents the number of positions 

The allowed Values for 2™ Attribute (from where) are 

0 From beginning of File (Default Value) 

1 From Current Position 

2 From end of the File 


‘Note: Python 2 supports all 3 values but Python 3 supports only zero, 


1) datas"All Students are STUPIDS* 
2) feopen("abe.txt","w") 

53) tewrite(data) 

4) with open("abe.txt","re") asf: 

5) textstread() 

6) print(text) 

7) print("The Current Cursor Position: “,f.tell{)) 
(8) f.seek(17) 

9) _print("The Current Cursor Position: “tell(}) 
10) f.write("GEMSIII") 

11) f.seek(o) 

12) text=fread() 

13) _print("Data After Modification:") 

14) print(text) 


Output 

{All Students are STUPIDS 

‘The Current Cursor Position: 24 
‘The Current Cursor Position: 17 
Data After Modification: 

All Students are GEMS!!! 
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How to check a particular File exists OR not? 
‘We can use os library to get information about files in our computer. 
‘0s module has path sub module, which contains isFile() function to check whether a 
particular file exists or not? 
0s.path.isfile( fname) 


Q) Weit 
— 2 


2) import os,sys 
2) fname=input{"Enter File Name: ") 
3) i os.path.sfile(fname) 

14) print(*ile exists" frame) 

5) feopen(fname,"s") 

6) else: 

7) print("File does not exist: fname) 
8) sys.exit(o) 

'9) print("The content of file 

10) data=t.readi) 

11) print(data) 


Qutput, 
D:\Python_dlassesopy test.py 
Enter File Name: durga.txt 
File does not exist: durga.txt 
D:\Python_dlassesopy test.py 
Enter File Name: abe.txt 

File exists: abe.txt 

The content of files: 

All Students are GEMS!!! 

All Students are GEMS!!! 

All Students are GEMS!!! 

All Students are GEMS!!! 

All Students are GEMS!!! 

All Students are GEMS!!! 


Note: 
sys.exit(0) > To exit system without executing rest of the program. 
‘argument represents status code. 0 means normal termination and itis the default value. 
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Q) Program to print the Number of Lines, Words and Characters 
present in the given File? 


import os,sys 
fname=input("Enter File Name: ") 
if os.path.ifile(fname}: 
print("File exists:" fname) 
feopen(fname,"r") 
else: 
print("File does not exist:",fname) 
sys.exit(0) 
eount=weount=ccount=0 
10) for line in f: 
11) leount=lcountex 
12) ceount=ccount+lenitine) 
13) wordssline.split() 
14) weount=wcount+len(words) 
15) print("The number of Lines:” count) 
16) print("The number of Words:",wcount) 
17) print(*"The number of Characters:",ccount) 


Output, 
D:\Python_dlasses>py test.py 
Enter File Name: durga.tat 
File does not exist: durga.txt 


D:\Python_classes>py test.py 
Enter File Name: abc.txt 

File exists: abe.txt 

‘The number of Lines: 6 

‘The number of Words: 24 

‘The number of Characters: 149 


abc.tat 

All Students are GEMS!!! 
Al Students are GEMS!!! 
All Students are GEMS!!! 
All Students are GEMS!!! 
All Students are GEMS!!! 
All Students are GEMS!!! 
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Handling Binary Data: 
itis very common requirement to read or write binary data like images video files audio 
files etc. 


Q) Program to read Image File and write to a New Image File? 


11) f=0pen("rossum.jpg","rb") 
2) f2=open(“newpic.jpg","wb") 

3) bytes=fl.read() 

4) f2.write(bytes) 

5) _print("New Image is available with the name: newpic.jpg") 


i iles: 
@ CSV Comma seperated values 


@ As the part of programming, itis very common requirement to write and read data wrt 
‘esvfiles, Python provides csv module to handle csv files, 


Writing Data to CSV File: 


2) Import esv 
2) with open("emp.csv","w" newlines") as f: 
weesv.writer(f)# returns esv writer object 
wowriterow(["ENO","ENAME","ESAL","EADOR™]) 
nsint{input("Enter Number of Employees:")) 
for iin range(n): 
‘eno=input("Enter Employee No:") 
‘ename=input("Enter Employee Name:") 
esalzinput{"Enter Employee Salary:” 
‘eaddr=input("Enter Employee Address:") 
11) w.writerow([eno,ename,esal,eaddr]) 
12) print{"Total Employees data written to csv file successfully") 


Note: Observe the difference with newline attribute and without 
with open("emp. 
with open("emp.csv","w") asf: 


If we are not using newline attribute then in the csv file blank lines will be included 
data. To prevent these blank lines, newline attribute is required in Python-3,but 
in Python-2 just we can specify mode as ‘wb’ and we are not required to use newline 
attribute. 
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import esv 
fzopent"emp.csv"/") 
reesv.reader(f) #treturns csv reader object 
data=list(r) 
fiprint(data) 
for line in data: 

for word in fne: 


D:\Python_classes>py test.py 


ENO ENAME ESAL EADDR 
100 Durga 1000 Hyd 

200 Sachin 2000 Mumbai 
300 Dhoni 3000 Ranchi 


Zipping and Unzipping Files: 


Itis very common requirement to 2ip and untip files. 


‘The main advantages are: 
1) To Improve memory utilization 
2) We can reduce transport time 
3) We can improve performance. 


To pertorm zip and unzip operations, Python contains one in-bulit module zip file, 
‘This module contains a class: ZipFile 


To Create Zip F 

‘We have to create Zi class object with name of the zip file, mode and constant 
2IP_DEFLATED. This constant represents we are creating zp file. 

f= ZipFile("files.zip","w","ZIP_DEFLATED") 


‘Once we create ZipFile object,we can add files by using write() method. 
f.write(filename) 
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) from zipfile import * 
H fZipFile("files.zip*,'w"ZIP_DEFLATED) 
3) f.write("filet.txt) 

4) we 

5) fewrite("file3.tet") 

6) felose() 

7) print{"files.2ip file created successfully") 


To perform unzip Operation: 
We have to create ZipFile object as follows 
f = ZipFile("*files.zip","r,ZIP_STORED) 


ZIP_STORED represents unzip operation. This is default value and hence we are not 
required to specity 

Once we created ZipFile object for unzip operation, we can get all file names present in 
that zip file by using namelist() method. 

names = f.namelist() 


2) from zipfile import * 
2), feZipFile("files.zip",',2IP_STORED) 
3) -names=f.namelist() 

14) for name in names: 

5) print( “File Name: “ name) 

6) _print("The Content of this file is") 
7) flsopen(name,’) 
'8)_print(f1.read()) 

9) print) 


Working with Directories: 


Itis very common requirement to perform operations for directories like 
4) To know current working directory 
2) To create a new directory 
3) To remove an existing directory 
4) Torenamea directory 
5) To list contents of the directory 
ete. 
To perform these operations, Python provides inbuilt module es,which contains several 
functions to perform directory related operations. 
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Q1) To Know Current Working Directo 
‘import os 
wd = os getcwdl) 
print(“Current Werking Direct 


Q2) To Create a Sub Directory in the Current Working Directo! 
import os 
‘0s.mkir("mysub") 
print("mysub directory created in cwd") 


owd 
ie 


mysub 
[-mysub2 


import os 
os.mkdir{"mysub/mysub2") 
print("mysub2 created inside mysub") 


Note; Assume mysub already present in owd. 


Q4) To Create Multiple Directories like sub1 in that sub2 in that 
sub3 
import os 
cs.makedirs("subt/sub2/sub3") 
print("sub1 and in that sub2 and in that sub3 directories created") 


Q5) To Remove a Directory 
import os 
os.rmdir("mysub/mysub2") 
print("mysub2 directory deleted") 


Q6) To Remove Multiple Directories in the Path 
import os 
0s.removedirs("sub1/sub2/sub3") 
print{“All 3 directories sub1,sub2 and sub3 removed") 


Q7) To Rename a Directory 
import os 
os.rename("mysub”"newdle") 
prin(*mysub directory renamed to newdic") 
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Q8) To know Contents of Director 
(05 Module provides listdir() to list out the contents of the specified directory. It 
won't display the contents of sub directory. 


4) import os 
[2), print(ossistaiet 


Qutput_ 

D:\Python_dlasses>py test.py 

['abe.py, ‘abe.tat, ‘abcd. txt’, ‘com’, ‘demo.py’,'durgamath.py’, 'emp.csv’' 
filet, fle2. txt, files.zp', Tog.tx’,‘modulet.py’, ‘my! 
‘gtx, ‘newdir’, ‘newpic.jpe, ‘pack1’,‘rossum jpg’ 'test.py’,"__pycache_ 


‘+ The above program display contents of current working directory but not contents of 
‘sub directories. 
Mf we want the contents of a directory including sub directories then we should go for 
‘walki) function. 


as) ‘To Know Contents of Directory including Sub Directories 
We have to use walk) function 
‘© [Can you please walk in the directory so that we can aware all contents of that 
directory] 
‘s.walk(path, topdown = True, onerror = None, followlinks = False) 
Itreturns an Iterator object whose contents can be displayed by using for loop 


path > Directory Path, cwd means . 
topdown = True > Travel from top to bottom 

‘onerror = None “> On error detected which function has to execute. 
followlinks = True > To visit directories pointed by symbolic links 


Eg: To display all contents of Current working directory including sub directories: 


2) import os 
2) for dirpath,dirnames,filenames in os.walk(’. 
print("Current Directory Path:",dirpath) 
print("Directories:",dirnames) 
Print*Fles:" filenames) 
print() 


irectory Path: . 
Directories: ['com’, ‘newdir’, ‘pack’, '_pycache_' 
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abc-txt,‘abed.txt, ‘demo.py’, 'durgamath.py’, /, fileL txt, ‘ile2.txt,'file3. 
‘txt, 'files.2ip,‘log.txt’,‘modulel.py, 'mylog.txt’, ‘newpic.jpg’, ‘rossum.jpg’, ‘test.py'] 


Current Directory Path: .\com 
Directories: [‘durgasoft’, "__pycache 
Files: ‘modulet.py', "_init_.py'] 


Note: To display contents of particular directory, we have to provide that directory name 
as argument to walk() function. 
s.walk{"directoryname") 


Q) i iffer lista i 
In the case of listdir(), we will get contents of specified directory but not sub directory 
contents. But in the case of walk() function we will get contents of specified directory 
‘and its sub directories also. 


Running Other Programs from Python Program: 
{05 Module contains systemi) function to run programs and commands. 
itis exactly same as system() function in C language. 


‘s.system("commad string") 
‘The argument is any command which is executing from DOS. 


Ea 

import os 

‘os.system( “dir *.py") 
‘os.system("py abe.py") 


We can get statistics ofa file like size, last accessed time,last modified time etc by using 
stat() function of os modul 
stats = os.stat("abe.txt”) 


‘The statistics ofa file includes the following parameters: 


1) st_mode > Protection Bits 
2) st_ino > inode number 

3) st_dev > Device 

4), st_nlink > Number of Hard Links 
5) st_uid > User id of Owner 

6) st_gid > Group id of Owner 


17| https://www.youtube.com/durgasoftware 


@ python 


7) st size > Size of File in Bytes 

8) st_atime > Time of Most Recent Access 

9) st_mtime > Time of Most Recent Modification 

10) st_ctime > Time of Most Recent Meta Data Change 


Note: st_atime, st_mtime and st_ctime returns the time as number of milli seconds since 
Jan 1st 1970, 12:00 AM. By using datetime module from timestamp() function, we can get 
‘exact date and time. 


Q) 


11) import os 
2)  stats=os.stat{"abe.txt") 
3) print(stats) 


Output 

fos.stat_result{st_mode=33206, st_ino=844424930132788, st_dev=2657980798, st_nlin 
ee1, st_uid=0, st_gid=O, st_size=22410, s_atime=1505451446, st_mtime=1505538999 
1 t_ctime=1505451446) 


Q) To Print specified Properties 


import os 
from datetime import * 

stats=os.stat("abe.txt") 

print{"File Size in Bytes:",stats.st_size) 

print{"File Last Accessed Time: datetime.tromtimestamp(stats.st_atime)} 
print{"File Last Modified Time:",datetime.fromtimestamp(stats.st_mtime)) 


Qutput, 

File Size in Bytes: 22410 

File Last Accessed Time: 2017-09-15 10:27:26.599490 
File Last Modified Time: 2017-09-16 10:46:39.245394 


Picking and Unpickling of Objects: 
Sometimes we have to write total state of object to the file and we have to read total 
object from the file. 
The process of writing state of object to the file is called pickling and the process of 
reading state of an object from the file is called unpickling. 
We can implement pickling and unpickling by using pickle module of Pythor 
pickle module contains dump) function perform picking 

pickle.load{file) 


pickle module contains load() function to perform unpickling 
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‘eno: 100 
‘ename: Durga 
esa: 10000 
eaddr: HYD 


1) Import pickle 
2) class Employee: 

3) det _init_{self,eno,ename,esal,eaddr} 

14) selfieno=eno; 

5) self.ename=ename; 

6) 

7) 

8) def display(sett) 

'9) __print(self.eno,”"\t",slf.ename,"\t",self.esal,"\t" self-eaddr) 
10) with open("emp.dat" asf: 

11) e=Employee(100,"Ourga”,1000,"Hyd") 

12) _plekle.dumple,f) 

13) _print( "Pickling of Employee Object complet 

14) 

15) with open("emp.dat","rb") as f 

16) obj=pickle.load(f) 

17) _print(*Printing Employee information after unpickling”) 

18) obj.display() 
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2) class Employee: 
def __init__(self,eno,ename,esal,eaddr): 
selfieno=eni 
seif.enamezename; 
selfesal-esa 
seifeaddr-eaddr; 
det displayself: 


print(self.eno,"\t",self.ename,"\t",self.esal,"\t" self.eaddr) 


1) import emp,pickle 
2) feopen("emp.dat","Wwb") 

53} nint{input("Enter The number of Employees") 
4) for in ange(n): 

5) — enosint(input("Enter Employee Number:"}) 

6) enamesinput(“Enter Employee Name:") 

7) esalsfloat(input("Enter Employee Salary:")) 
{8} eaddreinput("Enter Employee Address:") 

'9) __eemp.£mployee(eno,ename,esal,eaddr) 
10) _plekle.dump(e.f) 

11) print("Employee Objects pickled successfully") 


unpick.py: 


11) import emp,pic 
2) fopen("emp.dat","rb") 
3) print{"Employee Details:") 
14) while True: 
try 
‘obj=pickle.Joad{f) 
obj.display() 
‘except EOFError: 
print("All employees Completed") 
break 
11) f.close() 
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A vs HAS-A Relationshi 


f we want to extend existing functionality with some more extra functionality then we 
should go for IS-A Relationship. 

we dont want to extend and just we have to use existing functionality then we 
should go for HAS-A Relationship. 

Ez: Employee class extends Person class Functionality But Employee class just uses Car 
functionality but not extending 


1) lass Car: 
det _init_{self,name,model,color}: 
self:name=name 
self.model=model 
selfcolor=color 
et getinfoiselt): 
print(*\tCar Name:{} \n\t Model) \n\t Color:()"format(sef.name,self.model, 
self.color)) 


9) class Person: 
10) def _init_{self,name,age): 

11) self.name=name 

12) self.age=age 

13) def eatndrink(self): 

114) _print{'Eat Biryani and Drink Beer’) 

15) 

16) class Employee(Person): 

17) def _init_{(self,name,age,eno,esal,car): 

18) super()._init_(name,age) 

19) self.eno=eno 

20) self.esal=esal 

21) self.car=car 

22) det work(self}: 

23) _print("Coding Python is very easy just like drinking Chilled Beer") 
24) def empinfo(self): 

25) _print("Employee Name:",self.name) 
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print("Employee Age:”,self.age) 
print(“Employee Number:*,self.eno) 
print("Employee Salary:”,self.esal) 
print("Employee Car i 
self.car.getinfol) 


32) e=Car("Innova","2.5V","Grey") 
33) e-Employee('Durga’,48,100,10000,<) 
34) e.eatndrink() 

35) e.work() 

36) e.empinfo() 


Coding Python is very easy jus ike drinking Chilled Beer 
Employee Name: Durga 
Employee Age: 48 
Employee Number: 100 
‘Employee Salary: 10000 
Employee Car info: 
Cat Name:innova 
Model:2.5V 
Color:Grey 


In the above example Employee class extends Person class functionality but just uses Car 
class functionality. 


Composition vs regation. 


Without existing container object if there is no chance of existing contained object then 
the container and contained objects are strongly associated and that strong association is 
nothing but Composition. 


Eg: University contains several Departments and without existing university object there 
{sno chance of existing Department object. Hence University and Department objects are 
strongly associated and this strong association is nothing but Composition. 
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Department Object. 
(Contained Object) 


Ones 
Oo 
OO 


‘Without existing container object if there is a chance of existing contained object then the 
container and contained objects are weakly associated and that weak association is 
nothing but Aggregation. 


University Object 
(Container Object) 


Eg: Department contains several Professors. Without existing Department stil there may 
bbe a chance of existing Professor. Hence Department and Professor Objects are weakly 
associated, which is nothing but Aggregation. 


Professor Object 


i 
i 


Department Object 
(Container Object) 


clase Student: 
collegeName="DURGASOFT 
det __init__(self,name): 
sifiname=name 
print(StudentcollegeName) 
s=Student('Durga’) 
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(7) print(s.name) 


Qutput; 
DURGASOFT 
Durga 


In the above example without existing Student object there is no chance of existing his, 
‘name. Hence Student Object and his name are strongly associated which is nothing but 
Composition. 


But without existing Student object there may be a chance of existing collegeName. Hence 
‘Student object and collegeName are weakly associated which is nothing but Aggregation. 


Conclusion: 


The relation between object and its instance variables is always Composition where as the 
relation between object and static variables is Aggregation. 


Note: Whenever we are creating child class object then child class constructor willbe 
‘executed. If the child class does not contain constructor then parent class constructor will 
bbe executed, but parent object won't be created. 


1) class 
def _init_{self: 
printlidsel)) 
lass Cl 
pas 
cl) 
print(id(e)) 


6207088 
6207088 


2) class Person: 
2) def _init_{self,name,age): 

3) self.name=name 

4) self.age=age 

5) class Student(Person): 

6) def _init__{self,name,age,rolino,marks}: 
7 ‘super().__init__(name,age) 

8) self.rolino=rolino 

9) self.marks=marks 

10) def _str_(self): 
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return 'Name=()\nAge=()\nRolino=()\nMarks=()format{self.name,self.age sel 
” erotngsetemars) 

12) s1=Student(‘durga’,48,101,90) 

13) print(s1) 


Nat 
Agena 
Rollno=101 


‘Note; In the above example when ever we are creating child class object both parent and 
child class constructors got executed to perform initialization of child object. 


Types of Inheritance: 
1)Single Inheritance: 


‘The concept of inheriting the properties from one class to another class is known as 
single inheritance. 


class Pt 
det mi(self): 
print(*Parent Method") 
class cl 
def m2(self): 
print("Child Method") 
=e) 
emit) 
emai) 


Qutput: 
Parent Method 
Child Method 


Single Inheritance 
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2) Multi Level Inheritance: 
‘The concept of inheriting the properties from multiple classes to single class with the 
concept of one after another is known as muitilevel inheritance. 


1) dass P: 
ef mi(self): 
print(*Parent Method") 
class C1P): 
def ma{self): 
print(*Child Method") 
class €C(C): 
det m3{self): 
print(*Sub Child Method") 
10) exc) 
Ujemi() 
12) ema) 
13) emai) 


‘Qutput; 

Parent Method 
Child Method 
Sub Child Method 


() ‘Multi-Level inheritance 
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3) Hierarchical Inheritance: 
‘The concept of inheriting properties from one class into multiple classes which are 
present at same level is known as Hierarchical inheritance 


Hierarchical 
Inheritance 


1) class P 
def mi(self): 
print("Parent Method”) 
class €1(): 
dot m2(selt): 
print{*Childt Method”) 
class €2(P) 


10) et=€1() 
11) h.ma() 
12) eL.mai) 
13) e2=c2{) 
14) 2.ma() 
15) 2.m30) 


Output: 

Parent Method 
Childt Method 
Parent Method 
CChild2 Method 
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4) Multiple Inheritance: 
‘The concept of inheriting the properties from multiple classes into a single class at a 
time, is known as multiple inheritance. 


Multiple 
Inheritance 


a) class Pa: 
2) det mi(self): 

3) print(*Parenta Method") 
44) class P2: 

5) def m2{(self}: 

6) print("Parent2 Method") 
7) elass €(P,P2): 

8) def m3{self): 

9) print("Child2 Method") 
10) e«¢i) 

1i)ema) 

12) emai) 

13)ema)) 


Output; 
Parent1 Method 
Parent2 Method 
Child2 Method 


Hf the same method is inherited from both parent classes, then Python will always 
consider the order of Parent classes in the declaration of the child class. 


class ¢(P1, P2): > P1 method will be considered 
class C(P2, Pi): > P2 method will be considered 
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a) cass Pa: 
def mi(self): 
print("Parent1 Method") 
class P2: 
def mi(self}: 
print("Parent2 Method") 
class C(P1, 
def m2(sel 
print("Child Method") 
10) e=c) 
1) em4() 
12)ema{) 


Qutput: 
Parent! Method 
Child Method 


5) Hybrid Inheritance: 


Combination of Single, Mutti level, multiple and Hierarchical inheritance is known as 
Hybrid Inheritance. 


© 
© 
oO) 
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6) Cyclic Inheritance: 
‘The concept of inheriting properties from one class to another class in cyclic way, is 
«called Cyclic inheritance.Python won't support for Cyclic Inheritance of course it is 
really not required. 
Eg: class A(A):pass 


1) class A(B): 
2) pass 
3) class B(A): 
(4) pass 


Nametrror: nar 


In Hybrid inheritance the method resolution order is decided based on MRO 
rithm. 

‘This algorithm is also known as C3 algorithm. 

‘Samuele Pedroni proposed this algorithm. 

It follows DLR (Depth First Left to Right) ie Child will get more priority than Parent. 

Left Parent will get more priority than Right Parent. 

MRO{X) = X+Merge(MRO(P1),MRO(P2),....Parentlist) 
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Head Element vs Tail Terminology: 

‘© Assume C1,C2,G3,..are classes. 

‘© Inthe lst: CLC2C3C&CS.... 

‘+ Ciis considered as Head Element and remaining is considered as Tail. 


How to find Merge: 
‘Take the head of firs ist 
Ifthe head is not in the tail part of any other list, then add this head to the result and 
remove it from the lists in the merge. 
If the head is present inthe tail pat of any other list, then consider the head element 
‘of the next list and continue the same process. 


Notte: We can find MRO of any clas by using mro() function, 
print(ClassName.mro()) 


mro(A) = A, object 
‘mro(8) = B, A, object 
mro(C) = CA, object 
‘mro(D) = D, 8, C, A, object 


1) 

2) 

3) class C(A):pass 
(4) class D(B,C):pass 
5) print{A.mro()) 
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(6) print(8.mro()) 
7) print(C.mro()) 
'8) print(O.mrof) 


\_main_.A’>, <class ‘object’>] 
>, <class ‘object’>) 
B'>, <class '_main__.C’>, <class'_main_A'>, 
<class ‘object’>] 


Pre 


object 
A,B object 
,B,Cobject 
XA,Y,B,Cobject 


(+Merge(MRO(P1),MRO(P2)....,ParentList) 
‘mro(p) = P+Merge(mro(X),mra(¥),mro(C),X¥C) 
PeMierge(XABO, YBCO,CO,XYC) 
= PeX+lMerge(ABO,YBCO,CO,¥C) 
= PeX+A+Merge(BO,YBCO,CO,¥C) 
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= PeX+AtY+Merge(B0,8CO,CO,C) 
= PeXtAtY+B+Merge(0,CO,CO,C) 
= PeXtAtY#B+C+Merge(0,0,0) 
= PEXHAHY#B+C+0 


test.py 


a) 

2) 

3) 

'4) 

5) 

(6) class POKY,C):pass 

7) print(A.mro()}#AO- 
'8)_print(X.mro()}#XABO 
(9) print{¥.mro())#YBCO 
10) print{P.meo()}#PXAYBCO 


[<class 

leclass at : “ 1°>, <class ‘object’>] 

[<class ‘_main_.B° ‘ .C’>, <class ‘object’>) 
1A’, <elass'_main_¥'>, 


def mi{self): 
int("A class Method") 
class 
def mi{self): 
print(’B class Method’) 
class ¢: 
def mi{self): 
print('C class Method") 
10) class X( 
11) def mi{se 
12) print{"X class Method") 
13) dass ¥(B,C) 
14) def mi{self): 
15) _print{'Y class Method") 
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16) class PIXY,C}: 
17) def mt(self): 

18) _print("P class Method") 
19) p=P() 

20) p.mi() 


Qutout: P class Method 


In the above example P class m1() method will be considered.if P class does not contain 
‘m1() method then as per MRO, X class method will be considered. If X class does not 
contain then A class method will be considered and this process will be continued. 


‘The method resolution in the following order: PXAYBCO 


‘mro(o) = object 
‘mro(D) = Djobject 
roe) = E,object 
mro(F) = Fobject 
‘mro(8) = B,0,£,object 
.D,F,object 
‘A+Merge(mroi8),mro(C),8C) 
= A*Merge(BDEO,CDFO,8C) 
= A+B+Merge(DEO,CDFO,C) 
= A+B+C+Merge(DEO,DFO) 
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= A+B+C+D+Merge(EO,FO) 
= AsB+C+D+E+Merge(0,FO) 
= AsBeC+D+E+FeMerge(0,0) 
= ASBHCHDHEHFH#O. 


class D:pass 
class Espass 
class Fipass 
class B(0,£}:pass 


class A(B,C); 
print(D.mro()) 
print(B.mro()) 
print(C.mro()) 


{class +_main_€'>, <class ‘object’>] 
feclass main. i >, <class ‘object’>] 
Tmain—c>, <class \_main_.0' 


‘super() is a built-in method which is useful to call the super class constructors,variables 
land methods from the child class. 


19) class Student(Person): 
10) def _init_{(self,name,age,rolino,marks}: 
11) ___super()._init_(name,age) 
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12) self.rolino=roline 
13) self.marks=marks 

14) 

15) def display(self): 

16) super().display() 

17) print("Rolt 

18) 

19) 

20) s1=Student{’Durga’,22,101,90) 
21) s1.display() 


In the above program we are using super() method to call parent class constructor and, 
display() method 


Demo Program-2 for super(): 


1) class P: 
2) a0 

3) def _init_{self}: 

4) selfib=10 

5) dof mi(sel]: 

6) __print(’Parent instance method’) 
7) @classmethod 

8) det ma(es}: 

'9) _print("Parent class method’) 
10) @staticmethod 

11) def may): 

12) print{’Parent static method’) 
413) 

14) class C(P): 

15) 3888 

16) def _init_{self}: 

17) self.b=999 

18) super()._init_() 

19) print{super().a) 

20) super().ma() 

21) super(.m2{) 

22) superi).m3() 


24| https://www.youtube.com/durgasoftware 


EB python 


fe 
Pareen 


Output; 

10 

Parent instance method 
Parent class method 
Parent static method 


In the above example we are using super() to call various members of Parent class 
How to Call Method of a Particular Super Class: 
We can use the fllowing approaches 


1) super(D, self).m1{) 


te will call mi() method of super class of D. 


2) AmUself) 


{t will call A class m1() method 


class A: 
def mi{self): 
int(’A class Method") 


print{’8 class Method") 
class cl 
det mi (self): 
print{'C class Method") 
10) lass D(C): 
11) def mi(selt): 
12) print('O class Method’) 
13) lass E(D): 
14) det mi(self): 
15) Ami(self) 
16) 
17) e=€() 
18) e.mi() 


Output: A class Method 
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Various Important Points about supe 


Case-1; From child class we are not allowed to access parent class instance variables by 
‘using super(), Compulsory we should use self only. 
But we can access parent class static variables by using super). 


1) class P: 

a=10 

def _init_{self): 
self.b=20 


class €(P): 
def m1(self): 
print(super().a)ivalic 
print{self.b)evalid 
10) _print{super().b)tinvalid 
11) e=€() 
jemi) 


Qutput: 
10 
20 
Attribute€rror: ‘super’ object has no attribute 'b’ 


Gase-2; From child class constructor and instance method, we can access parent class 
instance method, static method and class method by using super() 


1) class P 


print('Parent instance method’) 
@classmethod 
def ma(els): 

print{"Parent class method’) 
@staticmethod 
def mai): 

print('Parent static method’) 


13) class cf 

14) 

15) 

16) super().mi() 
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17) super().m2() 
18) super().m3() 
19) 

20) def mt(self}: 
21) super()._init_() 
22) super().ma() 
23) supee().m2() 
24) super(.m3() 
25) 

26) <=c() 

27) emi) 


‘Qutput: 

ent Constructor 
Parent instance method 
Parent class method 
Parent static method 
Parent Constructor 

rent instance method 

ent class method 
Parent static method 


Case-3; From child class, class method we cannot access parent class instance methods 
land constructors by using super() directly(but indirectly possible). But we can access 
parent class static and class methods. 


1) class Ps 
2) det _init_{self): 

3) _print("Parent Constructor’) 

4) det ma(setf}: 

5) _print{"Parent instance method’) 
6) @classmethod 

7) def maels): 

'8) _print("Parent class method’) 
9) @staticemethod 

10) def mai): 

11) _print{'Parent static method’) 
12) 

13) class ¢(P): 

14) @classmethod 

15) det ma(cls): 

16) tsuper()._init_{)—>invatid 
17) super().mi()—>invalid 

18) __super().m2() 
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18) super().m30) 
20) 
21) mat) 


Output: 
Parent class method 
Parent static method 


18) class BA): 

9) @classmethod 

10) def m2(els}: 

11) super(B,cts)._init_(cls) 
12) super(8,cls).m1(els) 
13) 

14) B.ma() 


Qutput; 
Parent constructor 
Parent instance method 


Case-4; In child class static method we are not allowed to use super) generally (But in 
‘special way we can use) 


print{"Parent instance method’) 
@classmethod 
def ma(cts): 
print{"Parent class method") 
@staticmethod 
10) def mai): 
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11) print(’Parent static method") 
12) 

13) class C(P): 

14) @staticmethod 

15) def miQ: 

16) super().m2()->invalid 

17) super().m2{)-->invalid 

18) ‘super().m3()—>invalid 

19) 

20).m4() 


Runtime€rror: super(): no arguments 


@staticmethod 
def mi() 
print{"Parent static method’) 


class B(A): 
@staticmethod 
def ma(): 

10) super(8,B).m1() 

a) 

12) B.m2() 


‘Qutput: Parent static method 
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POLYMORPHISM 


poly means many. Morphs means forms. 
Polymorphism means ‘Many Forms’. 


gL: Yourself is best example of polymorphism.in front of Your parents You will have one 
type of behaviour and with friends anther type of behaviour.Same person but different 
behaviours at different places, which is nothing but polymorphism. 


£82; + operator acts as concatenation and arithmetic addition 
£23; * operator acts as multiplication and repetition operator 


Eg; The Same method with different implementations in Parent class and child 
classes.(overriding) 


Related to Polymorphism the following 4 topics are important 
1) Duck Typing Philosophy of Python 


2) Overloading 
1) Operator Overloading 
2) Method Overloading 
3) Constructor Overloading 


3) Overriding 
1) Method Overriding 
2) Constructor Overriding 


1) Duck Typing Philosophy of Python: 


In Python we cannot specify the type explicitly. Based on provided value at 
runtime the type will be considered automatically. Hence Python is considered as 
Dynamically Typed Programming Language. 


def f1{obj): 
obj.talk() 
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What is the Type of obj? We cannot decide at the Beginning. At Runtime we 
can Pass any Type. Then how we can decide the Type? 

‘At runtime if'it walks like a duck and talks lke a duck. it must be duck’. Python follows this 
principle. This is called Duck Typing Philosophy of Python. 


1) class Duck: 


def talk{self}: 
print(’Bow Bow.) 


(9) class Cat: 
10) def talk(self}: 

11) print{"'Moew Moew ..") 
12) 

13) class Goat: 

14) def talk(self): 

15) __print("Myaah Myaah .) 
16) 

17) def fa{obj): 

18) obj.tatk() 

19) 

20) I=[Duck(),Cati),Dog(),Goat()) 
21) for obj in I: 

22) #1(0bj) 


Qutput: 
‘Quack. 

Moew Moew .. 
Bow Bow.. 
Myaah Myaah .. 


‘The problem in this approach is if obj does not contain taik() method then we will get 
Attributetrror. 


2) class Duck: 
2) 


6) def bark{(self): 
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7) __print('Bow Bow.) 
'8} def (obj): 

(9) objtalk() 

10) 

11) d=Duck() 

12) Ald) 

13) 

14) d=Dog() 

as) fad) 


File “test.py", line 22, in <module> 
fa(d) 
File "test.py", line 13, in 11 
obj.talk() 
Attributetsror: ‘Dog’ object has no attribute ‘talk’ 


But we can solve this problem by using hasattr() function. 


hhasattr(obj,'attributename’) > attributename can be Method Name OR Variable Name 
Demo Program with hasattr() Function: 


1) class Duck: 
dt talk(self): 
print(‘Quack.. Quack.) 


class Human: 
def talk(sel 
print("Hello Hi.) 


(9) class Dog: 

10) def bark(self): 

11) print("Bow Bow..”) 
12) 

13) def #2(0bj): 

14) if hasattr(obj,'talk’): 
15) obj.talk() 

16) lif hasattr(obj,'bark’}: 
17) obj.bark() 


5| https://www.youtube.com/durgasoftware 


BA python 


18) 

19) d=Duck() 

20) f(a) 

23) 

22) h=Human() 

23) (h) 

24) 

25) d=Dog() 

26) 13d) 

27) Myaah Myaah Myaah... 


2) Overloading 


‘We can use same operator or methods for different purposes. 


Eg.1; + operator can be used for Arithmetic addition and String concatenation 
print(10+20}#30 
print('durga’s'soft}Hdurgasoft 


£22; * operator can be used for multiplication and string repetition purposes. 
print(10*20)¥200 
print(‘durga’*3)tdurgadurgadurga 


4.3; We can use deposit() method to deposit cash or cheque or dd 
deposit(cash) 
deposit(cheque) 
deposit(dd) 


There are 3 types of Overloading, 
1) Operator Overloading 

2), Method Overloading. 

3) Constructor Overloading 


1) Operator Overloading: 
+ We can use the same operator for multiple purposes, which is nothing but operator 


overloading. 
‘= Python supports operator overloading. 


Ei: + operator can be used for Arithmetic addition and String concatenation 
print(10+20}#30 
print('durga's'sof'}Hdurgasoft 
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2; * operator can be used for multiplication and string repetition purposes. 
print(10*20)#200 
print(‘durga'*3)tdurgadurgadurga 


+ 


2) class Book: 
2) def _init_{setf,pages}: 
3) __self.pages=pages 

4) 

5) b1=Book{100) 

'6) b2=Book(200) 

7) print{(b1+b2) 


D:\durga_classes>py test.py 
Traceback (most recent call last): 
File "test.py”, line 7, in <module> 
print(b1+b2) 
‘Typetrror: unsupported operand type(s) for +: Book’ and Book’ 


@ Wecan overload + operator to work with Book objects also. ie Python supports 
Operator Overloading. 

© For every operator Magic Methods are available. To overload any operator we have to 
‘override that Method in our class. 

& Internally + operator is implemented by using __add__() method. This method is called 
magic method for + operator. We have to averride this method in our class. 


Demo Program to Overload + Operator for Our Book Class Objects: 


1) lass Book: 
2) def _init_{self;pages}: 

3) self.pages=pages 

4) 

5) def _add_setfother 

(6) return self.pagestother.pages 

7) 

'8) bt=Book(100) 

'3) b2=Book{200) 

10) print("The Total Number of Pages:,b1+b2) 


Qutput: The Total Number of Pages: 300 
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The following is the list of operators and corresponding magic methods. 


object._add__{self,ther) 
object._sub__(self,other) 
object._mul__{self,other) 
object._div__(self,other) 
‘object.__floordiv_{self,other) 
‘object._mod_{selfjother) 
object._pow__(self,other) 
‘object._iadd__(self,other) 
-—_Isub__(self,other) 
‘imul__{self,other) 
idiv__{self,other) 
.—IMloordiv_{self;ther) 
Jimod_(self,other) 
ipow__{self,other) 
t_(self,other) 
.— {self,other) 
._st_{self,other) 
object.__ge__(self other) 
object._eq_(self,other) 
object._ne__(self,other) 


Overloading > and <= Operators for Student Class Objects: 


2) class Student: 
det _init_{self,name,marks): 
self.name=name 


ye 


= 
> 
> 
> 
= 
> 
> 
3 
> 
> 
> 
3 
o 
> 
3 
3 
> 
3 
3 
> 
> 
3 


det _le__(self,other): 


10) print("10>20 =",10>20) 
11) s1=Student("Durga”,100) 
12) s2=Student{"Ravi",200) 
13) print("st>s2=",s1>s2) 
14) print("st<s2=",s1<s2) 
15) print("si<=s2=",s1e=s2) 
16) print{"s1>=si =s2) 
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10>20 = False 
st>s2= False 
sles2= True 
sle=s2= True 
sl>=s2= False 


Program to Overload Multiplication Operator to Work on Employee Objects: 


1) class Employee: 
2) def init_(self,name,salary}: 
3) self.name=name 
'4)_self.salaryssalary 

5) def __mul_{self,other): 

6) return set-salary*other.days 
ul 

{8} class Timesheet: 

9) def _Init__{self,name,days): 
10) self.name=name 

11) selfdays=days 

12) 

13) e=Employee(’Durga’,500) 

14) 25) 

15) print("This Month Salary 


‘Output: This Month salary: 12500 


2)Method Overloading: 
‘+ If 2methods having same name but different type of arguments then those methods 
ate said to be overloaded methods. 
Ex: milint a) 
mi(double d) 


But in Python Method overloading is not possible. 
If we are trying to dectare multiple methods with same name and different number of 
arguments then Python will always consider only last method. 


Demo Program: 


1) class Test: 
det mi(self 
print{'no-arg method’) 
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def mi(self,a): 
print(‘one-arg method’) 

def m1(self,a,b}: 
print(two-are method’) 


9) tTest() 
110) tm) 

111) at.ma(10) 
112} t.m3(10,20) 


‘Output; two-arg method 


In the above program python will consider only last method. 


How we can handle Overloaded Method Requirements in Python: 
Most of the times, if method with variable number of arguments required then we can 
handle with default arguments or with variable number of argument methods. 


Demo Program with Default Arguments: 


1) class Test: 
det sum(self,a=None,b=None,c=None}: 
IfatsNone and bl= None and cl= None: 
print("The Sum of 3 Numbers:'a+btc) 
elif alzNone and bl= None: 
print("The Sum of 2 Numbers:'a¢b) 
else: 
print( "Please provide 2 or 3 arguments’) 
9) t=Test() 
10) .sum(10,20) 
11) t.sum(20,20,30) 
12) t.sum(10) 


Output 

‘The Sum of 2 Numbers: 30 

‘The Sum of 3 Numbers: 60 
Please provide 2 or 3 arguments 


Demo Program with Variable Number of Arguments: 
1) class Test: 
2) def sum(self,*a): 


3) __total=o 
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total=totalex 
print("The Sum:’total) 


8) tTest() 

(9) tsum(10,20) 
110) .sum(10,20,30) 
11) tsum(10) 

12) tsum() 


Constructor Overloading: 
Constructor overloading is not possible in Python. 
If we define multiple constructors then the last constructor will be considered. 


print('No-Arg Constructor’) 


det __init_{self,a}: 
print('One-Arg constructor’) 


det _init__{self,a,b): 
print("Two-Arg constructor’) 

10) mea=Test() 

111) #td=Test(10) 

12) t1=Test{10,20) 


Output: Two-Arg constructor 


‘+ Inthe above program only Two-Arg Constructor is available. 
‘+ But based on our requirement we can declare constructor with default arguments and 
variable number of arguments. 


Constructor with Default Arguments: 


1) class Test: 
2) det _init_{self,a=None,b=None,c=None): 

3) _print('Constructor with 0|1|2|3 number of arguments’) 
la) 

5) t1=Test() 

6) t2=Test(10) 

7) *8=Test{10,20) 
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Constructor with 0|12|3 number of arguments 
Constructor with 0|12|3 number of arguments 
Constructor with 0|12|3 number of arguments 
Constructor with 0]1|213 number of arguments 


th Vi 


1) class Test: 
2) def _init_{selt 

3) print(‘Constructor with variable number of arguments’) 
4) 

5) teTest() 

6) t2eTest(10) 

7) ‘BeTest(10,20) 

'8) t4=Test(10,20,30) 

9) tS=Test(10,20,30,40,50,60) 


Output: 

Constructor with variable number of arguments 
Constructor with variable number of arguments 
Constructor with variable number of arguments 


3) Overriding 


vi tf 
© What ever members available in the parent class are bydefault available to the child 
class through inheritance. If the child class not satisfied with parent class 
implementation then child class is allowed to redefine that method in the child class 
based on its requirement. This concept is called overriding. 
@ Overriding concept applicable for both methods and constructors. 
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